Answer the following questions : (Calculator is allowed) 


ED Choose the correct answer from those given : 


1) The sum of any two side lengths of a triangle is =- the length of the third side. 
(a) smaller than (b) equal to (c) greater than (d) twice 
(2] If the two circles M and N are touching externally and their radii lengths are 4 cm. 
and 9 cm. » then MN = s cm. 
(a) 4 (b) 5 (c) 9 (d) 13 
(3| The sum of measures of two supplementary angles equals ++ 
(a) 90° (b) 180? (c) 270? (d) 360? 
[4] The type of the inscribed angle opposite to an arc greater than the semicircle 
s RTEA angle 
(a) an acute (b) a right (c) an obtuse (d) a straight 


[5] If ABCD is a cyclic quadrilateral » m (Z C) 22m (Z A) »then m (Z C) = 
(a) 30? (b) 60? (c) 90? (d) 120? 
6) ABC is a triangle in which m (Z A) 240? » m (4 C) 2 70? » then the number of 


axes of symmetry of this triangle equals =e- 


(a) 1 (b) 2 (c) 3 (d) 4 
[a] In the opposite figure : A 
HA = HD »m(Z DAH) = 35° »m (4 ABC) = 110° H 
1) Find with proof : m (Z H) 
|2| Prove that : ABDH is a cyclic quadrilateral. s > i c 


[b] In the opposite figure : 
ACisa tangent to the circle at B 
m (Z DBC) = 140° 
Find with proof : 
(1) m(Z ABD) 
(2) m (4 H) 
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Geometry 
[a] In the opposite figure : 
XY is a diameter in the circle M » m (Z LMY) = 60° 
Find with proof : |1|m (7 XZY) 
(2]m (Z YZL) 


[b] Using the geometric tools » draw the equilateral triangle whose side length is 5 cm. 


» then draw the circumcircle of it. 


[a] In the opposite figure : 
ABCD is a cyclic quadrilateral 
» AC bisects Z BAD 
and m (Z BAC) = 50° 
Find with proof : m (Z BCD) 
[b]In the opposite figure : 
M and N are two intersecting circles at 
A and C ; MH L AB 
and intersects the circle M at X » HX = DO 
Prove that : AB = AC 


[a] In the opposite figure : 
AD ; BC are two diameters in the circle M 
»m (Z CMD) = 40? , AD // BH 
Find with proof : |! m (Z AMB) 
(21m (DH) 


[b] In the opposite figure : 
AX and AY are two tangent-segments 


to the circle M at X and Y respectively 
»m (Z AMX) = 65? and AX = 6 cm. 


Find with proof : |1| The length of AY 
[2]m (Z AXM) 
[3]m (Z XAY) 
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Answer the following questions : 


ET Choose the correct answer : 
1 |The two diagonals are equal in length and non-perpendicular in the +- 
(2) square. (b) rhombus. (c) rectangle. (d) parallelogram. 


(2 |If the straight line is a tangent to the circle of diameter length 8 cm. » then the distance 


between the straight line and the centre is «-++-+++++++ cm. 
(a) 3 (b)4 (c) 6 (d) 8 
3) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals eeens the length of the hypotenuse. 
(a) d (b) iD (2 (d)2 
(4 |The inscribed angle which is drawn in a semicircle is +74- 
(a) acute. (b) obtuse. (c) straight. (d) right. 
_5|The point of concurrence of the medians of the triangle divides each of them in the 
ratio of «e from the base. 
(a)1:2 (b)2:1 (c)1:3 | (à)3:2 
6 If ABCD is a cyclic quadrilateral » m (Z A) = 60? »then m (Z C) = eeren- 
(a) 60? (b) 30° (c) 90° (d) 120? 


[a] In the opposite figure : 
MC L AB » AM - 13 cm. 
»>MC=Scm. 
Find : The length of each of AB and CD 
[b] In the opposite figure : 
AC // MD 
»m (Z CAB) = 40° 
Find with proof : m (Z ABD) 


Geometry 


[a] In the opposite figure : 
m (Z HAD) = 86° 
»m (Z DCE) = 94° 
Prove that : ABCD is a cyclic quadrilateral. 


[b] In the opposite figure : 
m(ZA)=50° , AB » AC are two tangent-segments to the circle M C 


Find :|1| m (Z ABC) 
(8] m (2 MCB) n 
[8] m (4 CMB) 


B 


EJ [a] In the opposite figure : 


L^ 
A 
ABC is an inscribed triangle in a circle M 
»>m(Z B)=m(ZC) 
» X is the midpoint of AB; MY L AC C B 


Prove that : MX = MY 

[b] In the opposite figure : 
m (Z A) = 28° » m (BH) = 30° 
Find : m (DC) 


[a] In the opposite figure : 
m (Z BCD) = 70° 
:m (Z ADB) = 30° 
Find with proof : m (Z ABD) 
[b] In the opposite figure : 


AC and AB are two tangents to 
the circle at C and B 


m (Z A) = 40° 

» AC // BH 

Find with proof : |! | m (Z CHB) 
(2| m (BH) 
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Answer the following questions : (Calculator is allowed) 
Choose the correct answer from those given : 
(1) The inscribed angle in a semicircle is ............... angle. 


(a) an acute (b) an obtuse (c) a straight (d) a right 


(2 ABCD is a cyclic quadrilateral in which m (Z A) = 60° » then m (Z C) ns 


(a) 60° (b) 30° (c) 90° (d) 120° 

(3) If the straight line L is a tangent to the circle M of diameter length 8 cm. » then the 
distance between L and the centre of the circle QUEDÉ acoso cm. 
(a) 3 (b)4 (c) 5 (d) 6 

(4| The area of the rhombus with diagonal lengths 6 cm. and 8 cm. is ............... cm? 
(a) 2 (b) 14 (c) 24 (d) 48 

(5) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals eee the length of the hypotenuse. 
(a) 4 (b) n XE 02 

(6|In A ABC »if (AC? > (AB)? + (BC) » then A ABC is eee 
(a) right-angled. (b) acute-angled. 
(c) obtuse-angled. (d) equilateral. 

[a] In the opposite figure : ja 

AB is a tangent-segment to the circle M at A c 
, H is the midpoint of CD aN 
m (Z B) = 50° 
Find : m (Z AMH) 


[b] In the opposite figure : 
m (HC) = 100° , m (BD) = 30° 


Find with proof : m (Z A) 
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[a] In the opposite figure : 
m (AC) zm (BC) 
m (Z MAB) = 50? 
Find : m (Z CAM) 

[b] In the opposite figure : 

AB - CD; MX 1 AB 
MY LCD 
Prove that : HX - EY 


[a] In the opposite figure : 
AB // CD 


Prove that : m (Z AED) = m (Z CEB) a » 
D C 
Z 
y 
</ 
X 


[b] In the opposite figure : 
XYZL is a quadrilateral in which 
ZL=ZY »m (Z ZYL) = 40° Y 
m (Z X) = 80° 
Prove that : XYZL is a cyclic quadrilateral. 


[a] In the opposite figure : 


A circle M inscribed in A ABC ^ m 
where AD = 5 cm. Y 
s BH = 4 cm. E 
CE 23cm. E 
C H 4cm. B 


Find : The perimeter of A ABC 


[b] In the opposite figure : 
AB » AC are two tangents to the circle at B » C 
m (Z A) = 50? 
m (Z HDC) = 115° 
Prove that : BC bisects Z ABH 
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Answer the following questions : 


a Choose the correct answer from the given answers : 
(1) There are eee axes of symmetry to the circle. 
(a) 1 (b) 2 (c) 3 (d) an infinite number of. 
[2] If ABCD is a cyclic quadrilateral » then m (4 A) + m (4 C) = ee 
(a) 90° (b) 120° (c) 180° (d) 270° 
(3) In the opposite figure : 
BC isa tangent 
»m (Z ABC) = 50° 
»then m (Z AMB) = «ese 
(a) 60? (b) 100? (c) 120? (d) 150? 


(4) In the opposite figure : 


MD L AB 

: AB = 8 cm. 

shn BDE ennenen cm. 

(a) 2 (b) 3 (c) 4 (d) 5 


(5| The measure of the arc which represents i the measure of the circle equals = 


(a) 360° (b) 270? (c) 180? (d) 90° 

(6) The number of circles that can be drawn and passes through the terminals of the line 
segment AB equals «+++: 
(a) 1 (b) 2 (c) 3 (d) an infinite number. 


[a] In the opposite figure : 
AB and AC are two chords in the circle M 
, E is the midpoint of AC > D is the midpoint of AB 
and m (Z BAC) = 120° 
Prove that : A MXY is an equilateral triangle. 
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[b] In the opposite figure : 
m (Z MAB) = 50? 
Find : m (Z ACB) 


[a] In the opposite figure : 


Two concentric circles with centre M » AB isa chord of the 
greater circle and intersects the smaller circle at C » D » ME L AB B 
Prove that : AC = BD 


[b] In the opposite figure : 
CBN ED ={A} 
»m (Z A) = 30° »m (BD) = 44° 
Find : m (EC) 


E} [a] In the opposite figure : 
ABC is a triangle » AB = AC 
» CY bisects Z ACB 
» BX bisects Z ABC 
Prove that : BCXY is a cyclic quadrilateral. 


[b] In the opposite figure : 
Two circles are touching at B » AB is a common 
tangent to the two circles 5 ACisa tangent to the smaller circle 
» AD isa tangent to the greater circle » AC = 10 cm. 
» AD = (X * 7) cm. 
Find : The value of X 


[a] In the opposite figure : 
m (Z ADB) = 30° 
m (Z C) s 70? 
Find : m (Z ABD) 
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[b] In the opposite figure : 
m (Z DAB) - 130? 
sm (Z B)265? sAC=BC 


Prove that : AD isa tangent to the circle passing 


through the vertices of A ABC 


B El-Sharkia Governorate a) | 


Answer the following questions : (Calculator is allowed) 


i Choose the correct answer from those given : 
[1] The number of symmetry axes of the semicircle is =- 
(a) zero. (b) 1 (c) 2 (d) an infinite number. 


(2]A circle is of circumference 6 Jt cm. » and the straight line L is distant from its centre 


by 3 cm. » then the straight line L is e 
(a) a tangent. (b) a secant. 
(c) outside the circle. (d) a diameter. 


(3| The number of circles which passes through three collinear points is === 


(a) an infinite number. (b) two. 
(c) one. (d) zero. 

(4 If the area of a square equals 50 cm? » then the length of its diagonal equals =- cm. 
(a) 10 (b) 8 (c) 6 (d)4 


[8] If ABCD is a cyclic quadrilateral in which m (Z A) = 3 m (Z C) 
, then m (Z. A) mm iéeskses KERNS 


(a) 45° (b) 90° (c) 120? (d) 135° 
[6] The number of common tangents of two circles touching externally is =+ 
(a) 4 (b) 3 (c) 2 (d)! 
[a] In the opposite figure : A C 


AB and CD are two chords equal in length in the circle M 
» X is the midpoint of AB», MY LCD 
Prove that : XE = YF 
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[b] In the opposite figure : 
AB » AD are two tangent-segments to the circle M 
and AB // DC ; if m (4 BMC) = 120° 


» prove that : A ABD is an equilateral triangle. 


[a] In the opposite figure : 
AB is a diameter of the circle M 
,DC€AB,DAB,DELIAB.CCÁB 
; CB N DE = [E] »m(Z AED) =70° 
[1] Prove that : The figure ACDE is a cyclic quadrilateral. 
[2] Find : m (Z DCE) 


[b] In the opposite figure : C 
AB and AC are two chords in the circle M 
If its radius length is 10 cm. » MX .L AB and intersects AB 
at X and intersects the circle at E » Y is the midpoint of AC A 
» AB = 16 cm. » m (Z CAB) = 72? 
» find ::3 m (4 XMY) (2| The length of XE 
GB [al In the opposite figure : " C 
Mn a diameter of the circle M Dag 
»AB()CD = [E] E 


»m(Z AEC) = 40° ,m (AC) = 100° 
Find : m (CD) 


[b] In the opposite figure : 

AB is a diameter of the circle M C á 

»m (AC) = 50° só 

Find : m (4 CDB) D 
[a] In the opposite figure : 

AB and AC are two tangents to the circle M 

;CBzCD i D 

Prove that : CD is a tangent to the circle passing 

through the vertices of A ABC 
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[b] In the opposite figure : 


D 
AB is a diameter of the circle M 
»BDisa tangent-segment to the circle at B 
» E is the midpoint of AC B 
Prove that : The figure MEDB is a cyclic quadrilateral. 
TG] El-Monofia Governorate QM 
Answer the following questions : (Calculator is allowed) 
EJ Choose the correct answer from those given : 
1| The number of the axes of symmetry of an equilateral triangle equals =- 
(a) 1 (b) 2 (c) 3 (d) 4 
(2) The sum of the measures of the interior angles of the quadrilateral equals + 
(a) 90° (b) 180° (c) 270? (d) 360° 
(3| A circle of circumference 44 cm. » then its area is =- cm? (x = 2) 
(a) 22 (b) 49 (c) 88 (d) 154 
(4| M and N are two intersecting circles » their radii lengths are 3 cm. and 5 cm. 
shon MN E susia 
(a) ]8 »ee[ (b) ]2 5 (c) Jo »2[ (d) ]2 » 8[ 
(5| The number of the circles that can be drawn through three non-collinear points 
S —P 
(a) zero. (b) only one. (c) three. (d) infinite. 
[6] In the opposite figure : C D 
ABCD is a cyclic quadrilateral. If m (Z. BAC) = 30° L7 
m (Z ABC) = 60? , then m (Z ADB) = eee r ^ 
(a) 50? (b) 60° (c) 80? (d) 90° 
[a] In the opposite figure : 
M is a circle with radius length 13 cm. 
, AB is a chord of length 24 cm. » C is the midpoint of AB A 
» MC intersects the circle at D 
Find : The length of CD à 
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[b] In the opposite figure : D 
ABCD is a quadrilateral in which AB = AD A 
sm (4 ABD) = 30° 
and m (Z C) = 60° r 4 
Prove that : ABCD is a cyclic quadrilateral. C B 


[a] In the opposite figure : 
ABC is a triangle inscribed in a circle M 
»>m(Z B)=m(ZC)=S50° sAX=3 cm. 
: MX L AB and MY L AC 
(1]Prove that : MX = MY [2] Find’: The length of AC 
[b] In the opposite figure : 
ABCD is a quadrilateral drawn in a circle M 
» AB is a diameter in the circle M » m (Z BCD) = 120° 
Find : 1m (Z A) (2m (Z ABD) 


EJ [a] In the opposite figure : 


A is a point outside the circle M >» ABisa tangent to the circle at B 


enm 40 

» AM intersects the circle M at C » D respectively D A 
[o 

and m (Z A) = 40° 

Find : m (Z BDC) 


[b] In the opposite figure : 
Two circles are touching internally at A ; AX is the common tangent ‘ | "AT. 
to them at A » AB and AD intersect the small circle at B » D A ET 
and the great circle at C »E 
Prove that : BD // CE 


[a] In the opposite figure : 
If ABN CD = [E] 
m (Z ACD) = 26? ,m (4 BEC) = 92? 
» then find : (1! m (AD) (2m (BC) 


[b] ABCD is a parallelogram in which AC = BC 
Prove that : CD isa tangent to the circle passing through the vertices of the triangle ABC 
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Answer the following questions : 


ET Choose the correct answer from those given : 


(1]If the straight line L is a tangent to the circle of diameter length 8 cm. » then the 


distance between L and the centre of the circle equals +7 eneee cm. 
(a) 3 (b) 4 (c) 6 (d) 8 
(2| The area of the rectangle whose length is 3 cm. and its width is 2 cm. 
equals «+++: cm? 
(a)4 (b) 5 (c) 6 (d) 10 
[3] The measure of the inscribed angle equals +----++----- the measure of the central angle 


subtended by the same arc. 


(a) half (b) third (c) quarter (d) twice 
(4]ABCD is a cyclic quadrilateral in which m (Z A) = 50? »then m (4 C) 2 verre 
(a) 25? (b) 50? (c) 100? (d) 130? 


(5| The number of symmetry axes of the equilateral triangle is «7 
(a) 1 (b)2 (c)3 (d)0 
(6 |The measure of the inscribed angle in a semicircle equals 11" 


(a) 45° (b) 135° (c) 90° (d) 150° 


[a] In the opposite figure : 


AB and CD are two chords in a circle M 


fe 


- 
[b] In the opposite figure : c 


AB is a diameter in a circle M » X is the midpoint of AC j 
A 
and XM intersects the tangent to the circle at B in Y 
Y 


Prove that : The figure AXBY is a cyclic quadrilateral. 


MX L AB ¿MY LCD ‘i 
» MX = MY and YD - 7 cm. 
Find : The length of AB 
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[a] In the opposite figure : 


AB and CD are two parallel chords in a circle M 


»m (AC) = 30° 
Find : m (Z BED) 
[b] In the opposite figure : 
DY isa tangent to the circle M at A 
»m (4 DAC) = 130° 
Find : m (Z ABC) 


ga [a] In the opposite figure : 
E EAB ‚EŒ AB »m (4 ADB) = 55? 
sm (Z CBE) = 85? 
Find : m (Z CDB) 
[b] In the opposite figure : 
M is a circle » AC // DB 
sm (Z AMB) = 140° 
Find : m (Z CAD) 


[a] In the opposite figure : 


M is a circle » AB // CD » X is the midpoint of AB 


» XM is drawn to intersect CD at Y 

Prove that : Y is the midpoint of CD 
[b] In the opposite figure : 

AB and CD are two common 

tangents to the two circles M and N 

»AB() CD - [E] 

Prove that : AB - CD 
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Answer the following questions : (Calculator is permitted) 


[a] Choose the correct answer : 

(1| The sum of measures of the interior angles of the cyclic quadrilateral equals -7717+ 
(a) 90* (b) 180* (c) 360* (d) 720? 

(2) The area of a circle is 25 7t cm? , the straight line L is of distance 5 cm. of its 
centre » then Lis +--+: l 
(a) outside the circle. (b) a tangent to the circle. 
(c) a secant of the circle. (d) passing through the centre. 

(3) If ABCDEF is a regular hexagon drawn inside a circle » then m (AB) X 
(a) 60? (b) 90° (c) 180* (d) 360° " 

[b] In the opposite figure : 

ABCD is a quadrilateral drawn inside the circle M 

»m (4 BMD) =m (4 BCD) B 

Find : m (Z A) in degrees. 


[a] Choose the correct answer : 


(1| In the apposite figure : D : 
If EC AB »m (4 EBC) = 85° 
»m (AB) = 110° 5 then m (4 BDC) = ee " 
(a) 30° (b) 55° 110 | 
(c) 85* (d) 110° 

(2| The altitudes of the obtuse-angled triangle intersect at a point lying +7777 
(a) inside the triangle. 
(b) on one of its vertices. 
(c) outside the triangle. 
(d) at the midpoint of the opposite side to the obtuse angle. 

(3) The length of the arc representing half the circle equals ~= length unit. 
(a) 2JUr (b) Ur (c) fnr (à) $m: 


[b] ABCD is a parallelogram » AC = BC 


Prove that : CD isa tangent to the circumcircle of A ABC 
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E [a] In the opposite figure : 
AB is a diameter in the circle M 5 AB N CD = [E] 
m (AD)- m (BD) = 3m (AC) 
Find : m (Z AEC) 


[b] In the opposite figure : 
two concentric circles » A ABC is drawn where 
its vertices lie on the greater circle and its sides touch 


A 
/ N 
the smaller circle at X » Y » Z LON 
LIP 


Prove that : A ABC is an equilateral triangle. 


n 


EJ [a] In the m— figure : 


Two circles M and N ; their radii lengths are 10 cm. 


» 6 cm. respectively and touching internally at A 
» AB is a common tangent-segment at A " 
» the area of A BMN = 24 cm? 


Find : The length of AB 
[b] AB and CD are two parallel chords in the circle M » AD N CB = {E} 


Prove that : A EAB is an isosceles triangle. 


[a] In the opposite figüre : 
AB and AC are two tangent-segments to the circle M at B and C 
, AM N BC = {D} , AB =8 cm. m (Z CAM) = 30° 
Find : |: | The perimeter of A ABC 
(2)m(Z E) 
[b] In the opposite figure : 
ABCD is a quadrilateral » AX ,BZ,.CZ,DX 
bisect ZA» 4 B»Z C »Z D respectively 


Prove that : The figure XYZL is a cyclic quadrilateral. 
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Answer the following questions : (Calculators are allowed) 


Choose the correct answer from those given : 


[a] In the opposite figure : 


[a] In the opposite figure : 


(4|The sum of measures of the interior angles of a triangle equals =e 


(a) 90* (b) 120* (c) 180* (d) 360* 

(2| The measure of the arc which represents the quarter of a circle equals = 
(a) 360? (b) 180? (c) 120? (d) 90° 

(3]If the perimeter of a square is 20 cm. » then its area equals =e cm? 
(a)25 (b) 10 (c)20 (a) 50 


[4]In a cyclic quadrilateral » each two opposite angles are +- 

(a) complementary. (b)supplementary. (c)alternate. (d) equal in measure. 
(5| The number of circles that can pass through a given point is «+--+ 

(a) one circle. (b) two circles. (c) three circles. (d)an infinite number. 
(&|The centre of the circumcircle of the triangle is the point of intersection of --------------- 

(a) its altitudes. (b) its medians. 


(c) the symmetry axes of its sides, (d) the bisectors of its interior angles. 


AB) CD = [E] 

sm (4 AED) = 115? 

m (AD) = 130° 

Find with proof : m (BC) 


[b] In the opposite figure : A 
ABXY is a cyclic quadrilateral 
;YX 1 CB 


Prove that : CB is a diameter of the given circle. 


CA // BD 
m (Z BMA) = 140° 
Find with proof : m (Z CAD) 


Geometry 


[b] In the opposite figure : 


through the points A » B and D 


D 
AB =AD »m (Z A) 2 80? m (Z ABC) = 130° «| 
Prove that : BC isa tangent-segment to the circle which passes L^ 
B 
A 


la] In the opposite figure : 


AB = AC in the circle M 

and X » Y are the midpoints 

of AB » AC respectively. B 
Prove that : DX = EY 


[b] In the opposite figure : 
XY is a diameter of the circle M 
m (YZ) = 70° 
m (ZL) = 60° 70 
Find with proof : The measures of the angles of the figure XYZL d 


[a] In the opposite figure : D 
BC bisects Z ABE ^ AB , AC are two tangents 
to the circle at B » C respectively 
»m(ZD)=2X 5 m(ZCBE)- X » 
Prove that : A ABC is an equilateral triangle. B 


tm 


[b] In the opposite figure : 
M and N are two circles with radii of lengths 10 cm. 
and 6 cm. respectively and they are touching 
internally at X » XY is a common tangent at X 
If the area of A YMN = 24 cm? 
» find the proof : The length of MY 
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Answer the following questions : (Calculators are allowed) 


ED Choose the correct answer from those given : 
[1] The inscribed angle in a semicircle is -+--+ 
(a) acute. (b) right. (c) obtuse. (d) straight. 
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.? |In the opposite figure : 
ABC is a right-angled triangle at B » D is the midpoint of AC 


» BD =3 cm. » then AC = .............. cm. 
(a) 3 (b) 6 
(c) 9 (d) 12 


.3 Jf the circle M f the circle N= (A » B] »then the two circles M and N are «+++ 
(3) distant. (b) concentric. 
(c) touching externally. (d) intersecting. 
.4 In the opposite figure : 
If Misacircle » m (Z B) = 130° 


s then m (Z D) = -+ 
(a) 130? (b) 60° 
(c) 50° (d) 65° 

5 If Z Aand Z B are two complementary angles » then m (Z A) + m (4 B) = veneer 
(a) 90° (b) 180? (c) 360? (d) 120? 

6 Tn the opposite figure : 
If Misacircle » m (Z AMB) = 90° 
» then the length of ÁDB moe E 
(à) 2r (b) Ur () lm: @) lm: ~ 


[a] In the opposite figure : 


ADisa tangent to the circle M 
cA D 
» AC intersects the circle M at B and C 
» E is the midpoint of BC » m (Z A) = 60? AÀ : 


Find with proof : m (Z DME) 


[b] In the opposite figure : D. 
AB() CD ={E} (CS 
»m (AC) = 50° » m (BD) = 100° p 
Find with proof : m (Z AEC) : 


Geometry 

E is] In the opposite figure : 
M is a circle , AB = AC , MD L AB 
intersecting the circle at X » ME L AB 
intersecting the circle at Y 


Prove that : XD = YE 
1D] In the opposite figure : 


BCisa tangent to the circle at B d 
»m (4 ADB) = 70° S 
Find with proof : ? m (Z ABC) (2m (AB) "NN 


FT [a] State two cases of cyclic quadrilateral. 
1D] In the opposite figure : 
ABCD is a quadrilateral » E EBC , AB - AD A 
m (Z ABD) = 30° » m (Z DCE) = 120° 
Prove that : ABCD is a cyclic quadrilateral. 


5 | la] In the opposite figure : c 
M is a circle » D is the midpoint of AB 
om (Z C) 325? 
Find with proof : m (Z AMB) 
1D] In the opposite figure : 
AB and AC are two tangents to the circle at B and C 
m (Z A) = 50? 
m (Z CDE) = 115° 
Prove that : BC bisects Z ABE 


: y m! 
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Answer the following questions : 


Gg Objective Questions 


Choose the correct answer from those given : 


* The centre of the circumcircle of a triangle is the point of intersection of =+- 


(a) its interior angles bisectors. (b) its medians. 


(c) its heights. (d) axes of symmetry of its sides. 
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|? A tangent to a circle of diameter length 6 cm. is at a distance of -+ cm. from its centre. 
(a) 2 (b) 3 (c) 6 (d) 12 
[3 In the opposite figure : 
A circle of centre M and m (AB) = 100° 


» then m (Z ADB) = sesei 
(a) 150° (b) 100° 
(c) 50° (d) 25° 


[4] In the opposite figure : 
ABCD is a quadrilateral in which m (Z ABD) = 30° 
m (Z DCH) = 120° 
» AB - AD then the shape ABCD is called a oeren 


(a) rectangle. (b) rhombus. 
(c) cyclic quadrilateral. (d) parallelogram. 
_5| The measure of the inscribed angle which is drawn in a semicircle equals ==- 
(a) 45° (b) 90° (1) 135° (d) 180° 
(8) If M » N are two touching circles internally » their radii lengths are 5 cm. » 9 cm. 
» then MN = eere cm. 
(a) 14 (b) 4 (c)5 (d) 9 
(7 | If the measure of an arc of a circle equals 60° ; then its length equals o 
of the circumference. 


1 1 B. A 
(8) In the opposite figure : 
M is the centre of the circle ; m (4 MBC) = 32? 


»then m (BC) = ss 
(a) 116° (b) 32? (c) 58? (d) 64? 
(8| We can draw a circle passing through the vertices of a e-+- 
(a) rhombus. (b) square. (c) trapezium. (d) parallelogram. 
In the opposite figure : = 
m (4 CMA) = 140° i A 
»then m (Z CDA) 2 «sss \ V 
(a) 70? (b) 110? (c) 40* (d) 140° CX >k 
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[11] The area of the square whose side length equals 6 cm. is 


(a) 12 (b) 24 (c) 36 
In the opposite figure : 


AB is a diameter of the circle M » m (AC) =m (CD) =m (DB) 


D (e 
(d) 60* 


X 


(d) intersecting. 


s then m (Z CXD) = «sees 
(a) 15? (b) 30° (c) 45? 
Two tangents drawn from the end points of a diameter of a circle are --.--.-- 
(a) perpendicular. (b) concident. (c) parallel. 
[14] In the opposite figure : 
AB(|CD- [H] 
»m (AC) = 60° » m (BD) = 100° 
s then m (Z DHB) = eee 
(a) 16° (b) 100° (c) 80° 


In the opposite figure : 

ABCD is a cyclic quadrilateral 

m (Z BAC) = 60° 5 then m (Z BDC) = eee 

(a) 300° (b) 120° 

(c) 60° (d) 30° 
In the opposite figure : 

A MAB is equilateral » BC isa tangent at B 

> then m (Z ABC) = eee 


] td E 
> a 
a r 


(a) 120° (b) 90° 
(c) 60° (d) 30° 
The smallest radius length of a circle can be drawn passing through the two points 
A and B where AB = 6 cm. is «e cm. 
(a) 1 (b) 2 (c) 3 (d)4 
The circumference of a circle whose diameter length equals 7 cm. is eere cm. 
(a) 77 (b) 14.70 (c) 497 (à) Tm 
(19| The number of common tangents for two distant circles is =+- 
(a) one. (b) two. (c) three. (d) four. 
The sum of the measures of all interior angles of any triangle equals --------------- 
(a) 180? (b) 360° (c) 540? (d) 720? 
(21 The diameter is ===- passing through the centre of the circle. 
(a) a straight line (b) a ray (c) a tangent. (d) a chord 
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Second. Essay questions à; A 


(22\In the opposite figure : 


M is the centre of a circle 


, AB =AC 5 MY L AC ; X is the midpoint of AB C 

Show that : MX - MY “ear 
23\In the opposite figure : 

AB is a diameter of the circle M N 

m (Z ACD) = 115? è 


Find : m (Z DAB) 
'e4In the opposite figure : 
AB ^ AC are two tangents touching 
the circle at B » C respectively 
and m (Z BDC) = 70? 


Find : m (Z A) 
12 Damietta Governorate ( 


Answer the following questions : (Calculators are allowed) 


Choose the correct answer from those given : 

(1 |The corresponding angles of the two similar polygons are +.. in measure. 
(a) different (b) proportional (c) alternate (d)equal 

(2 The inscribed angle drawn in a semicircle is +e- 
(a) acute. (b)right. (c) obtuse. (d) Straight. 

|3 |The image of the point (— 3 » 4) by reflection in the y-axis is 7 
(a) G »4) (b) (3 »— 4) (9-354) (d) (4 »- 3) 

(4|M and N are two circles » their radii lengths are 5 cm. and 3 cm. » if MN = 6 cm. 
» then the two circles are «e 


(a) distant. (b) touching externally. 
(c) intersecting. (d) one inside the other. 

(5 ABCD is a cyclic quadrilateral » where m (Z A) 22 m (4 C) » then m (4 C) = eee 
(a) 50* ` (b) 60° (c) 90° (d) 120° 

(6 A rectangle » its length is 5 cm. and its perimeter is 16 cm. » then its area is +--+-++++-+-- cm? 
(a) 15 (b) 40 (c) 55 (d) 80 


Geometry 
[a] In the opposite figure : 
Misacircle » m (Z EMC) = 120° 
and AB = EB 
Find with proof : m (Z A) 


[b] In the opposite figure : 
AB is a diameter in the circle M 
» X is the midpoint of CA and BY 
is a tangent-segment to the circle M at B 
Prove that : The figure AXBY is a cyclic quadrilateral. 


[a] In the opposite figure : 
A triangle ABC is inscribed in the circle M » in which : 
MX LAB; MY L AC 
» MX = MY and 
m (Z A) = 50? 
Find with proof : m (Z B) 


[b] In the opposite figure : 
ABC is an inscribed triangle in a circle 
;ED // CB 
Prove that : m (Z DAC) = m (Z EAB) B 


[a] In the opposite figure : A D 
AD // BC 
AB = BC = CA 
Prove that : AD is a tangent to the circumcircle of A ABC 
[b] In the opposite figure : 
M and N are two intersecting circles at A and B 
, AD is drawn to intersect circle M at E and circle N at D 
, BC is drawn to intersect circle M at F and circle N at C 
» and m (Z. C) = 75? 
[1] Find : m (Z F) (2) Prove that : CD // EF 


[a] Draw AB where AB = 6 cm. » then draw a circle passing through the two points A and B >» 
the length of its radius is 4 cm. » using your geometric instruments. 
How many circles can be drawn ? (Don't remove the arcs) 
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[b] In the opposite figure : 
AB and AC are two tangents to the circle at B and C 
»m (Z E) « 110? 
əm (Z A) = 40? 


Prove that : BC bisects Z ABD 


IE Kafr El-Sheikh Governorate 4 


Answer the following questions : (Calculators are permitted) 


Ki Choose the correct answer from those given : 


[1] In the opposite figure : 


m (DB) Sn ow Keri itis M 
(a) 25? (b) 50° 
"— (d) 130? 


[2] The measure of the supplementary angle of an angle whose measure is 60° equals ++ 
(a) 30? (b) 90? (c) 120? (d) 60° 

(3| The inscribed angle drawn in a semicircle is eee- 
(a) acute. (b) obtuse. (c) straight. (d) right. 

(4| If M and N are two touching circles externally » their radii lengths are 3 cm. and 5 cm. 
y then MN = ese cm. 
(a) 9 (b) 8 (c) 2 (d) 6 


(5| In the opposite figure : [FF 
y SS eeeveowvesxees 
(a) 50° (b) 25° NS 
"b 
A 


(c) 100° (d) 130° E 


B 


(8| The cyclic quadrilateral from the following figures is ===- 
(a) arhombus. (b) a rectangle. 


(c) a trapezium. (d) a parallelogram. 
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[a] In the opposite figure : 
Prove that : XY isa tangent to the circle N at Y 


[b] A is a point outside the circle M » AB is a tangent to the circle at B » AM intersects 
the circle at C and D respectively » m (Z A) = 40° Find with proof : m (Z BDC) 


[a] In the opposite figure : 
MD = ME 
Find : m (Z B) 


[b] AB and AC are two chords in a circle M » X and Y are the midpoints of AB and AC 


respectively » XY was drawn and intersected AB and AC at D and E respectively. 
Prove that : AD = AE 


EJ (a) m the opposite figure : 
XY = YL »m (4 XYL) = 100° » m (Z Z) = 40° 
Prove that : The points X » Y » L and Z have only one 


circle passing through them. 


[b] Using the geometrical tools » draw A XYZ which has XY = 5 cm. 
» YZ = 3 cm. and ZX = 7 cm. » then draw the outer circle of A XYZ 
» then find by measuring the length of its radius. (Don't remove the arcs) 


[a] In the opposite figure : 
Prove that : ABCD is a cyclic quadrilateral. 


[b] In the opposite figure : 


AB and AC are two tangents to the circle at B and C Dae 
Prove that : |? |BC bisects Z ABD (2)BD // AC EN 
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Answer the following questions * (Calculator is permitted) 


Choose the correct answer from the given ones : 
In A ABC , if (AB)? + (BC)? < (AC)? s then Z B is sss 


(a) obtuse. (b) right. (c) acute. (d) straight. 
(8 |The measure of the exterior angle of the equilateral triangle equals -++ 
(a) 30° (b) 45? (c) 60? (d) 120? 
[3/A square its area is 50 cm? » then its diagonal length equals =- cm. 
(a) 5 (b) 10 (c) 15 (d) 25 


(4 The number of circles which can be drawn passing through the end points of the line 
segment AB equals REM 


(a)1 (b)2 (c)3 (d) infinite. 
(5|XYZL is a cyclic quadrilateral » m (Z X) = 65° , then m(Z Z) = eee 
(a) 30° (b) 60° (c) 90° (d) 115° 
[6 |The measure of the inscribed angle drawn in a semicircle equals = 
(a) 45° (b) 90° (120° (d) 180° 


[a] In the opposite figure : 
AD isa tangent to the circle M at D 
» AC intersects the circle M at B and G 
» Eis the midpoint of BC » m (Z A) = 56° 
Find : m (Z DME) 
[b] In the opposite figure : 
CDisa tangent to the circle at C » CD // AB 
m (Z AMB) = 120° 
Prove that : The triangle CAB is an equilateral triangle. 


[a] In the opposite figure : 


AB and CD are two chords in the circle M » MX L AB and F 
intersects the circle at F , MY L CD 

and intersects the circle at E » FX = EY 

Prove that : AB = CD D 


Geometry 


[b] In the opposite figure : 
ECAB,ECAB 
m (AB) = 100° 
m (Z CBE) = 85° 
Find : m (Z BDC) 


EJ [a] In the opposite figure : 
ABNCD={E} 
;EA- ED 
Prove that : EB = EC 


[b] In the opposite figure : 
AB is a diameter in the circle M 
,DCAB,DAB,DE.LAB 
;C EAB and CB N DE = [E] 
Prove that : ACDE is a cyclic quadrilateral. 


[a] In the opposite figure : 
XA and XB are two tangents to the circle at A and B 
»m (Z AXB) = 70° 
»m (Z DCB) = 125? 
Prove that : AB bisects Z DAX 


[b] ABC is a triangle inscribed in a circle » AD isa tangent to the circle at A » X CAB 
, Y € AC where XY // BC 


Prove that : AD is a tangent to the circle passing through the points A » X and Y 


15| El-Fayoum Governorate 0) 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 


(1| A triangle has only one symmetry axis » and its side lengths are 8 cm. »4 cm. » X cm. 


9 then X = e 
(a) 12 (b) 8 (c) 4 (d) 2 
(2) M and N are two intersecting circles » their radii lengths are 3 cm. and 5 cm. 
> then MN € .............-- 
(a) Jo »2[ (b) ]2 »8[ (c) ]8 » ef (d) ]2 5 e0[ 
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(3]In A ABC »if (AB -3 = (AC) + (BC) ; then Z C is eee 


(a) obtuse. (b) right. (c) straight. (d) acute. 
(4) The number of common tangents of two distant circles is ===- 

(a) 1 (b) 2 (c) 3 (d) 4 
(5| If the area of a square is 25 cm? » then its perimeter is =- cm. 

(a) 4 (b) 10 (c) 14 (d) 20 


A circle with diameter length (2 X + 5) cm. » the straight line L is at a distance (X + 2) cm. 
from its centre » then the straight line Lis eee. 


(a) a tangent. (b) a secant. 
(c) outside the circle. (d) a diameter. 
[a] In the opposite figure : E C 


is the midpoint of AB » Y is the midpoint of AC »m (4 CAB)=70° ^F. 


(T) Find : m (Z EMD) VS 


[2] Prove that : XD = YE 


AB ; AC are two chords equal in length in the circle M » X ^: 


[b] In the opposite figure : AGH) 
AB is a diameter in the circle M » AB // CD »m (CD) = 100° 
m(Z AEC) 3 X- 25? " 5 
Find : (1| The value of X (2)m (BD) D e 
100 
[a] Find the measure of the arc which represents i the measure of the circle » then calculate 
the length of this arc if the radius length of the circle is 14 cm. (Where = 2) 


[b] In the opposite figure : 
ADisa tangent to the circle at A 
m (Z DAC) = 130° 
Find by proof : m (Z B) 


a [a] In the opposite figure : 
AB is a diameter of the circle M 
;BDisa tangent-segment to the circle at B 
» E is the midpoint of AC 
Prove that : The figure EMBD is a cyclic quadrilateral. 


(Yo : & Ye galael Y/ (tals) el - clus, yaly) 193 


Geometry 


[b] In the opposite figure : 


XA and XB are two tangents to the circle at A and B ^ - D 
m (Z X) = 70? y 

m (Z DCB) = 125? [NN 

Prove that : AB bisects Z DAX x A 


[a] In the opposite figure : 
m (Z A) = 30° » m (BD) = 44° 
»m (Z DCE) = 48? 
Find : m (EC) »m (BC) 


A 
[b] In the opposite figure : L\ F 
AF isa tangent to the circle at A 


, AF // DE Š 
Prove that : BCDE is a cyclic quadrilateral. 
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Answer the following questions : (Calculator is allowed) 


ED Choose the correct answer from those given : 


|1| The length of the side opposite to the angle of measure 30° in the right-angled triangle 


equals veee the length of the hypotenuse. 
(a) d (b) d () > (d) 2 
[2] The inscribed angle which is drawn in a semicircle is -+ 
(a) right. (b) acute. (c) obtuse. (d) reflex. 
(3| The two diagonals are equal in length and not perpendicular in the -+--+ 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 
[4] Two circles with centres M and N are intersecting » their radii lengths are 3 cm. and 5 cm. 
; then MN € ne 
(a) ]2 58 (b) ]8 5 cof (c) Jo »2[ (d) ]2 5 cof 


(5| ABCD is a cyclic quadrilateral in which m (Z A) = 2 m (Z C) 
, then m (Z ©) —BHRILII TIL 


(a) 60* (b) 30° (c) 90° (d) 120? 
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If two polygons are similar » the ratio between the lengths of two corresponding sides 


is 1 : 3 and the perimeter of the smaller polygon is 15 cm. » then the perimeter of the 
greater polygon [EE CE cm. 


(a) 30 (b) 45 (c) 60 (d) 75 


[a] In the opposite figure : 
A circle of centre M ; D is the midpoint of AB 
; MEL AC 
» MD = ME and m (Z B) = 70? 
Find with proof : m (Z A) 

[b] In the opposite figure : 

A circle of centre M » m (Z BMC) = 100° 
»m (Z ABD) = 120° 


Find with proof : m (Z DCM) 


[a] In the opposite figure : 
E EAB EÉ AB 
m (AB) = 110° 
and m (Z CBE) = 100° 
Find : m (Z BDC) 

[b] In the opposite figure : 

AB and AC are two tangent-segments 
to the circle at B and C 


əm (4 A) = 50° »m(Z D) = 115? 


Prove that : BC bisects Z ABE 


[a] In the opposite figure : 
AB , CB are two chords in the circle whose radius length is 5 cm. 
»MD L AB intersecting ABat D and intersecting the circle at E 
» X is the midpoint of BC . AB 2 8cm.»m (Z ABC) = 56° 
Find : m (Z DMX) » the length of DE 
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[b] In the opposite figure : 
AB is a diameter in the circle » AB () CD = TE} 


, m (Z AEC) = 30? and m (AC) = 80° ^ EE 
Find : m (CD) 
[a] In the opposite figure : A D 


ABC is a triangle drawn inside a circle 

» AD isa tangent to the circle at A 

X € AB > Y € AC where XY // BC B 
Prove that : AD isa tangent to the circle passing through 

the points A » X and Y 


[b] In the opposite figure : C 
AB is a diameter in the circle M 
» X is the midpoint of AC and XM intersects i; ^ 
the tangent of the circle at B in Y 
Prove that : |? | The figure AXBY is a cyclic quadrilateral. Y 


(2| Determine the centre of the circle passing through the vertices of the 
quadrilateral AXB Y 


Answer the following questions : (Calculators are allowed) 
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4 | Choose the correct answer from those given : 


[1] If ABCD is a cyclic quadrilateral » where m (Z B) = 50° , then m (4 D) = eee p 
(a) 25° (b) 50° (c) 100° (d) 130° 

[2] The point of concurrence of the medians of the triangle divides the median by the 
ratio «e from the base. 
(a) 1:2 (b)2:1 (c)1:3 (d)3:1 

[3] The measure of the arc which represents half the measure of the circle equals --..-------- 
(a) 180? (b) 90? (c) 120° (d) 240? 

(4) In A ABC »if (BC)? = (AB) + (AC)? » then m (4 A) = +--+ P 
(a) 40° (b) 50° (c) 90° (d) 120° 
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(5| The inscribed angle drawn in a semicircle is +e 
(a) acute. (b) obtuse. (c) right (d) straight. 

The angle of measure 20? is the complementary angle of the angle of measure ee 
(a) 20? (b) 40? (c) 70° (d) 120? 


[3] In the opposite figure : 
AB and AC are two chords in the circle M 
» D is the midpoint of AB > His the midpoint of AC 
»m (4 BAC) = 60° Find : m (Z DMH) 


[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 
»BDisa tangent to the circle at B » X CAB 
and Y C BC , where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. 


[a] In the opposite figure : E C 
AB and AC are two chords equal in length in 
the circle M » X is the midpoint of AB " 
and Y is the midpoint of AC S 


Prove that : XD - YE 


[b] In the opposite figure : 
M is a circle 
,m (Z CMA) = 150° 
Find : m (Z CDA) 


[a] In the opposite figure : 
AB and AC are two tangent-segments 
to the circle at B and C » m (Z A) = 40? 
Find with proof : m (Z D) 
[b] In the opposite figure : 
BC is a diameter in the 
circle M » ED L BC 
Prove that : ABDE is a cyclic quadrilateral. 
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Geometry 


[3] In the opposite figure : A 
A s B and C are three points lie on the circle M where 


m (AB) = m (BC) =m (CA) 


Find by proof : m (Z A) € B 
[b] In the opposite figure : A 
ABC is a triangle inscribed in the circle M ^ 
m (Z A) = 30? 
Prove that : A MBC is an equilateral triangle. J^ 
Qc 
AB) Assiut Governorate P 
Answer the following questions: (Calculator is allowed) 
ET Choose the correct answer : 
(1| The number of circles which passes through three collinear points is =- 
(a) zero. (b) 1 (c) 3 (d) infinite. 
[2] A square has a surface area of 50 cm? » then the length of its diagonal is eee- cm. 
(a) 5 (b) 10 (c) 15 (d) 25 
(3) ABC is a triangle » (AC? > (AB) + (BC)? » then Z ABC is eee 
(a) obtuse. (b) acute. (c) right. (d) straight. 
(4) The measure of the arc which equals third the measure of the circle is e- 
(a) 60° (b) 90? (c) 120? (d) 240° 
(5) ABCD isa cyclic quadrilateral » m (Z A) 23 m (Z C) » then m (4 A) = +e 
(a) 90° (b) 45° (c) 135? (d) 120? 
(8) The measure of the reflex angle of the angle that is measured 100? equals -+--+ 
(a) 80° (b) 90? (c) 200? (d) 260? 
[a] In the opposite figure : 
XYZ is a triangle inscribed in a circle M A 
»D » E are the midpoints of XY XZ respectively Z D 
» MD = ME »m (Z DME) = 120° fiw) 
Prove that : A XYZ is an equilateral triangle. un a” 


198 


Final Examinations 
[b] In the opposite figure : E 


AB is a diameter in the circle M 

: AB// CD B " 
»m (CD) = 100° 

Find with proof : m (Z AEC) n 


[a] In the opposite figure : 
A circle with centre M 
əm (Z BMD) = 150° 
Find with proof : m (4 BCD) 
[b] In the opposite figure : 
ADisa tangent to the circle at A 
» ABC is a triangle inscribed in the circle 
SX € AB. Y € AC 
» XY // BC 
Prove that : AD isa tangent to the circle passing through 
the points A » X and Y 


[a] Two circles M and N with radii lengths 8 cm. and 6 cm. respectively 
Find the length of MN in each of the following cases : 
[1| The two circles are touching externally. 
[2| The two circles are touching internally. 
(3) The two circles are concentric. 
[b] In the opposite figure : LS 
AB ; AC are two tangent-segments to the circle M . 
at B »C » AB// CD »m (Z BMD) = 130° 
Find with proof : m (Z A) B 


[a] In the opposite figure : 
AB is a diameter in the circle M 
; BC isa tangent-segment to the circle at B 
‚ME L AD AM 2 4 cm. BC 2 6 cm. 
(1) Prove that : EMBC is a cyclic quadrilateral. 
(2) Find : The length of AC 


Geometry 


[b] In the opposite figure : 
m (AD) = m (BE) 
»AD 1) BE={c} 
Prove that : AC = BC 
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Answer the following questions : (Calculators are allowed) 


i Choose the correct answer : 


(1| The rhombus in which the lengths of its diagonals are 12 cm. » 18 cm. » its area 


(a) 108 (b) 216 (c) 54 (d) 30 


_2| In the opposite figure : 


AB is a diameter of the circle M (7 SA 
Iu A 


m(Z CAB) = 40° 
> then m (AC) — 


A 


(a) 50? (b) 40° (c) 100? (d) 80° 
(3| If M » N are two circles touching externally » the lengths of their radii are 3 cm. 
and 5 cm. s then MN = ceeeeeee cm. 
(a) 2 (b) 4 (c) 8 (d) 15 
[4| The number of axes of symmetry of a circle is ee- 
(a) an infinite number. (b) zero. 
(c) single axis. (d) three axes. 
(5) In the opposite figure : 
If M is acircle » m (Z BAD) = 50? 
> then m (Z BCD) = e 
(a) 50° (b) 130° DNS 7B 
(c) 260° (d) 65° " 
6| The length of the opposite side of the angle with measure 30° in the right-angled 
triangle equals -eee the length of the hypotenuse. 
@) 4 OF OF (a 4 
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[a] In the opposite figure : 


D A 
A ABC is inscribed in a circle 
» AD isa tangent to the circle at A » XY // BC 
Prove that : AD isa tangent to the circle passing C B 


through the points A » X and Y 
[b] In the opposite figure : 
If M is a circle 
m (Z MAB) = 50° 
i 
» find with proof : | 4m (Z ACB) (2)m (ACB) 


[a] In the opposite figure : 
The circle M f the circle N = {A » B} 
ABO MN = {Cc} ,DEMN 
»MX L AD and MY L BD 
Prove that : MX = MY 


[b] In the opposite figure : . 100 
AB is a diameter of the circle M 
, AB // CD » m (CD) = 80° , P 
and m (AE) = 100° 
Find with proof : m (Z DEB) » m (Z AWE) 80 


[a] In the opposite figure : Z 
XYZD is a cyclic quadrilateral 


» W € YX where m (4 WXD) = 80° Bg 
»m(Z Y)- 3m D) Y ES 
Find with proof : | 1m (Z Z) (2m (Z D) 

[b] In the opposite figure : 


AB » AC are two chords equal in length in the circle M 
:D is the midpoint of AB ;E is the midpoint of AC 
»>m(Z BAC) = 60° 

[1] Find with proof : m (Z XMY) 

[2] Prove that : XD = YE 


(VV: # No/gulue! Y/ (tals) o - shats wall] 201 


[a] In the opposite figure : 


Geometry 


AB and AC are two tangent-segments to the circle M fim 
A 


»AM NBC = [D] »m(Z BAM) = 20° E ws 
Find with proof :(1] m (Z ACB) sd 
(2) m (Z BEC) 
[b] In the opposite figure : 
ABCD is a quadrilateral » AB = BC = AC H 
; AD = DC » m (Z ACD) = 30° 
Prove that : ABCD is a cyclic quadrilateral. 


20| mph 


Answer the following questions : (Calculators are permitted) 


Orc 


1) Choose the correct answer from those given : 


[1] A tangent to a circle of diameter length 8 cm. is at a distance of -=Ê cm. from its centre 
(a) 3 (b) 4 (c) 6 (d) 8 
(2| The sum of measures of the interior angles of the quadrilateral equals «-------------- 
(a) 180? (b) 270? (c) 360° (d) 720? 
3) The inscribed angle opposite to the greatest arc in a circle is +--+ 
(a) acute. (b) right. (c) obtuse. (d) reflex. 
(4| The number of diagonals of the pentagon is === 
(a) 3 (b) 5 (c) 7 (d) 9 
(5! A circle can be drawn passing through the vertices of a ++-++------+ 


(a) rectangle. (b) trapezoid. (c) rhombus. (d) parallelogram. 


(6) The area of a square is 100 cm? » then its perimeter is =+ cm. 
(a) 10 (b) 20 (c) 30 (d) 40 


[a] Find the length and the measure of the arc which is opposite to an inscribed angle of 


22 


[b] In the opposite figure : 
AB » AC are two chords equal in length in the circle M 
» X » Y are the midpoints of AB» AC 
respectively »m (Z CAB) = 70° 
[1] Find : m (Z DME) (2) Prove that : XD = YE 
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7) 


measure 45? in a circle of radius length 7 cm. (x e «e 


[a] In the opposite figure : A 
ABC is a triangle drawn in a circle 
» DE // BC E D 
Prove that : m (Z DAC) 2 m (Z BAE) 
[b] In the opposite figure : 
AB is a diameter in the circle M 
D is the midpoint of AC 
»m (Z ABC) = 40° 
Find by proof : m (Z DAB) 


[a] In the opposite figure : 
AB is a diameter in the circle M 
»DEAB;DE¢AB;DELAB 
»>CEAB > CB) DE={E} 
Prove that : ACDE is a cyclic quadrilateral. 


[b] In the opposite figure : 


D 
A ABC is a right-angled triangle at A Á 
» AC 23cm. » BC = 6 cm. » m (Z BAD) = 60° A 
Prove that : AD is a tangent to the circle passing through | 
the vertices of A ABC " —-— i: 
[a] In the opposite figure : " 


AB , AC are two tangent-segments 
to the circle M » AB // CD ; 
:m (Z BMD) = 130° : f», 
(T) Prove that : CB bisects Z ACD (2) Find : m (Z A) B 
[b] In the opposite figure : 
ABCD is a quadrilateral drawn inside a circle 
»m (Z ABE) = 100° 


m (Z CAD) = 40° 
Prove that : m (CD) =m (AD) 


Geometry 
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Answer the following questions : 


ED Choose the correct answer : 


(4 \If the two circles M and N are touching internally » the radius length of the circle 


N 23cm. and MN = 5 cm. » then the radius length of the circle M = 777- cm. 
(a)2 (b)8 (c)5 (d)9 

(8 |The number of the common tangents of two distant circles is +++++-+++- 
(a) 1 (b)2 (c)3 (d)4 

(3 If the figure ABCD is a cyclic quadrilateral »m (Z A) = 70° 
then m (Z. C) = mmn 
(a) 70° (b) 110? (c) 90? (d) 180° 

(4 | The area of a triangle = 30 cm? and one of its heights = 6 cm. » then the length of the 
base which is corresponding to this height = ----- cm. 
(a) 30 (b)6 (c) 10 (d) 12 

‘5 | If the length of the diagonal of a square is 12 cm. » then its area is +--+ cm? 
(a) 72 (b) 144 (c) 12 (d)24 

[6| The sum of the exterior angles of the triangle equals «= 
(a) 120? (b) 180° (c) 270° (d) 360° 

[a] In the opposite figure : 

MA = 5 cm. »AB= 12cm. 
»ABisa tangent-segment to the circle M at A D E | 
Find : The length of BD É ^s 


[b] Using your geometric tools » draw AB with length 6 cm. » then draw a circle passing 
through the two points A and B whose radius length is 5 cm. How many circles can 
be drawn ? 


[a] In the opposite figure : B 
M and N are two circles with radii lengths 10 cm. 
and 6 cm. respectively and they are touching internally at A 
» AB is a common tangent-segment for both. 
If the area of A BMN = 24 cm? » find : the length of AB 
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[b] In the opposite figure : 
AB // CD 


Prove that : m (Z AED) 2 m (Z BEC) 


E 


E) [a] In the opposite figure : 
AB , AC are two chords equal in length in the circle M 
» X is the midpoint of AB » MX intersects the circle at D 
» MY LAC intersecting it at Y and intersecting the circle at E 
Prove that : XD = YE »m(Z YXB) 2 m (Z XYC) 
[b] In the opposite figure : 


AD=CD 
»m (4 ACD) = 40° 
əm (Z B) = 80° 


Prove that : ABCD is a cyclic quadrilateral. 


[a] In the opposite figure : 
ABC is a triangle inscribed in a circle 
»BDisa tangent to the circle at B 
,X€AB » Y € BC » where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. 
[b] In the opposite figure : 


AB » AC are two tangents to the circle at B and C 

m (ZA) = 70? 

m (Z D) = 125? 

Prove that ::3) BC = CE (2) AC // BE 


i22, Aswan Governorate 


Answer the following questions : 


(Calculator is allowed) 
ED Choose the correct answer from those given : 
(1| A square » its side length is 6 cm. » then its surface area is =- cm? 
(a) 12 (b) 24 (c) 36 (d) 48 
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(|?  ABCD is a cyclic quadrilateral in which m (Z B) = 70? » then m (4 D) = ee. 


(a) 50? (b) 70° (c) 100? 


(d) 110° 


(3| The measure of the exterior angle of an equilateral triangle at one of 


its vertices equals ~- 
(a) 120? (b) 100° (c) 60° 


(d) 30? 


(4| Two circles M and N ; the lengths of their two radii are 9 cm. and 5 cm. If MN = 6 cm. 


» then the two circles are «e 


(a) touching externally. (b) intersecting. 


(c) distant. (d) touching internally. 


In the opposite figure : 
AB // CD » m (Z B) = 40° 


S 


s then m (BD) = --------+-+- 
(a) 20° (b) 40° 
(c) 80° (d) 100° 
[6] The length of the side which is opposite to the angle with measure 30? in 
a right-angled triangle is equal to eee- the length of the hypotenuse. 
(a) double (b) third (c) quarter (d) half 


[a] In the opposite figure : 
AB ; AC are two chords equal in length in the circle M 
» Y is the midpoint of AC , MY intersects the circle M 
atE MX L AB intersecting it at X and intersecting 
the circle M at D Prove that : YE = XD 


[b] In the opposite figure : 
CD isa tangent to the circle M at D 
əm (Z C) = 40? 
Find : m (AD) the smaller. 


[a] In the opposite figure : 
ABisa tangent-segment to the circle M at A 
»MA=6cm. »AB=8cm. 
Find : The length of DB 
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C 
E 
B A 
D 


B 8m A 


[b] In the opposite figure : 
E ECB >m (Z ABE) = 100° 
m (Z DAC) = 40° 
Prove that : m (DA) -m (DC) 


E) [a] In the opposite figure : 


C 
AB , AC are two tangent-segments to the circle M 
»m (Z A) = 50? "m 
Find : m (Z ABC) »m (Z BMC) 
B 


[b] In the opposite figure : 
AC // DB 
m (Z AMB) = 140? 
Find : m (Z CAD) 


[a] In the opposite figure : 
ACN BD = [E] , AD // BC 
m (Z DBC) = 40? 
»m (Z DEC) = 80° 
Prove that : ABCD is a cyclic quadrilateral. 
[b] In the opposite figure : 
A ABC is drawn inscribed in the circle 


»AX isa tangent to the circle » DE // BC 


Prove that : AX is a tangent to the circle passing 


through the points A » D and E 


23 New Valley Governorate 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer from those given : 
[1] The number of axes of symmetry of an isosceles triangle equals -+-+ 


(a) zero. (b) 1 (c) 2 (d) 3 
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[2] A tangent to a circle of diameter length 6 cm. is at a distance of 


from its centre. 


(d) 2 


(d) 60° 


(d) ]2 »8[ 


(a) 12 (06 > (c) 3 

[3] If tan (X + 10°) = 3 where X is the measure of an acute angle » then X = eee 
(a) 30? (b) 45? (c) 50? 

[4] M and N are two intersecting circles » both their radii lengths are 3 cm. and 5 cm. 
din MM ES 
(a) ]8 s e0f (b) ]-,2f — ©) Joa 


(5| The measure of the inscribed angle drawn in a semicircle equals 


(a) 45° (b) 90° (c) 120° 
(8. In the opposite figure : 
If m (Z A) = 120° 


9 then m (4 C) = eeeeeee 
"e (b) 90° 
(c) 120? (d) 180? 


(d) 180? 


[a] In the opposite figure : 
AB and AC are two chords equal in length in the circle M 
» X is the midpoint of AB > Y is the midpoint of AC 
m (Z CAB) = 70? 
1| Calculate : m (Z DME) 
(8| Prove that : XD = YE 
[b] In the opposite figure : 
ABC is an inscribed triangle inside a circle 
DE // BC 
Prove that : m (Z DAC) = m (Z BAE) 


[a] State two cases of cyclic quadrilateral. 


[b] In the opposite figure : 
ABCD is a quadrilateral in which AB = AD 
»m (Z ABD) = 30? » m (Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 


208 


[z] 


J 


aA b 
us 
So 


J 


T di 


PIN 


=< 


w 


t 


| Le 
\ 


a 


> 


Uu 


|/ 
w 


Final Examinations 


ü [a] In the opposite figure : 
A circle is drawn touching the sides of the triangle ABC 
AB BC, ACatD 5 E>F respectively 
, AD =5cm. » BE = 4 cm. »CF=3 cm. 
Find : The perimeter of A ABC 


[b] In the opposite figure : 
CDisa tangent to the circle at C 
CD // AB »m (Z AMB) = 120° 
Prove that : The triangle CAB is an equilateral triangle. 


[a] In the opposite figure : 
m (Z A) = 30° » m (CH) = 120° 
m (BC) = m (DH) 
(1) Find : m (DB) the minor arc. 
(2) Prove that : AB = AD 


o 
120 
c 


[b] In the opposite figure : 
AB and AC are two tangent-segments to the circle 
at B and C » m (Z A) = 50° 
sm (4 CDE) = 115° 
Prove that : (1 | BC bisects Z ABE 
(2) CB =CE 


gm South Sinai Governorate M: 


Answer the following questions : 


Choose the correct answer from those given : 
(4) If the circumference of a circle = 8 Jt cm. » then the length of its diameter = --+-++++++++++ cm. 
(a) 2 (b) 4 (c) 8 (d) 16 
(2 | If the length of the base of a triangle is 16 cm. and its corresponding height is 9 cm. 
s then its area = 7 cm: 
(a) 25 (b) 72 (c) 36 (d) 144 
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Geometry 


[3] The centre of the circumcircle of a triangle is the intersection point of -+-+ 


(a) the axes of symmetry of its sides. (b) its heights. 


(c) the bisectors of its interior angles. (d) its medians. 


(4]M and N are two circles touching externally » the two radii lengths are 3 cm. and 5 cm. 


" then MN mici iaoe sess cm. 
(a) 8 (b) 5 (c) 2 
(5|In the opposite figure : 


If AB is a diameter in the circle M 


»m (Z B) = 50? 

o then m (4 A) = esses 

(a) 40° (b) 50° (c) 90° 
In the opposite figure : 

If m(Z A) 2 X? 


im (Z C) 2 3 X° 
» ien Xs ences 
(a) 15? (b) 45? (c) 959 


A 
- 


(d) 100° 


(d) 135? 


AB and AC are two chords equal in length a circle M » and MX L AB intersecting it at D 


and intersecting the circle at X » MY L AC intersecting it at E and intersecting the circle at Y 


Prove that : DX - EY 


[2] In the opposite figure : 


AB and DC are two chords intersecting at E 
» AE = DE 
Prove that : AD // CB 


[^] In the opposite figure : 


AD = CD 
»m (Z ACD) = 30° 
:m (Z B) = 60° 


Prove that : The figure ABCD is a cyclic quadrilateral. 
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[a] In the opposite figure : 
AB and AC are two tangents to the circle at B and C 
m (ZA) = 50° 
»m (Z CDE) = 115° 
Prove that : BC bisects Z ABE 


[b]In the opposite figure : 
E € CB >» such that m (Z ABE) = 85° 
»m (BC) = 110° 
Find : m (4 ADB) 


[a]In the opposite figure : 
M is a circle » CB N ED = {A} 
»m (Z BMD) = 40? » m (4 EMC) = 100° 


Find : m (Z A) 

[b]In the opposite figure : E A 
ADisa tangent to the circle 
» AD // XY 
Prove that : The figure XYCB is a cyclic quadrilateral. C 

25 North Sinai Governorate 
Answer the following questions : 
Choose the correct answer from those given : 

/1]The measure of the inscribed angle drawn in a semicircle is eeen 
(a) 180° (b) 90° (c)45° (d) 60° 

(2 |The measure of the exterior angle of an equilateral triangle is === 
(a) 60° (b) 120° (c) 180° (d) 45° 


(3 In the opposite figure : 
The measure of the central angle Z AMC = 80° 
s then m (Z ABC) = ee 


(a) 80° (b) 160° (c) 40° 
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DID 


(4| The measure of the supplementary angle of the of angle of measure 70? equals 


(a) 70? (b) 20? (c) 110? (d) 290? 
[5] M »N are two circles touching externally » the radii lengths of them are 8 cm. » 5 cm. 
s hen MN zioeisssca cm. 
(a) 3 (b) 13 (c) 8 (d) 5 
(8! The point of intersection of the medians of the triangle divides each of them by the 
ratio «e from the vertex. 
(a) 1:2 52:3 (€) 3:1 (d) 2:1 


[a] In the opposite figure : 
BC isa tangent-segment to the circle M at B 
» D is the midpoint of AE 
:m (Z ACB) = 45? 
Prove that : MD - AD 
[b] In the opposite figure : 
m (ED) = m (BC) 
»m (BD) = 60° 
»m (EC) = 140° 
Find with proof : 1) m (Z A) (2) m (BO) 


[a] In the opposite figure : 
X € BC »m(Z DCX) = 100° 
»m (Z ABD) = 40° 
Prove that : AB = AD 
[b] In the opposite figure : 
ABC is a triangle drawn inside a circle M 
m (4 B)2 m (Z C) > Dis the midpoint of AB 
» ME.LAC 
Prove that : MD - ME 


[a] In the opposite figure : 
ABC is a triangle drawn inside a circle 
»AXisa tangent to the circle at A » DE // BC 
Prove that : AX isa tangent to the circle passing 
through the vertices of the triangle ADE 
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[b]In the opposite figure : 
A circle M in which 
m (Z A) = 30? 
Prove that : A MBC is an equilateral triangle. 


[a]In the opposite figure : 
M is the inscribed circle of the triangle ABC >» 
it touches its sides AB » BC > AC 
at D » E » F respectively 
»AD 25cm.» BE = 4 cm. » CF 23cm. 
Find : The perimeter of the triangle ABC 


[b]In the opposite figure : 
CBisa tangent to the circle at B 
» E is the midpoint of BE 
Prove that : ABCD is a cyclic quadrilateral. 


26 Red Sea Governorate 


Answer the following questions : 


EJ Choose the correct answer from those given : 
4 ABCD is a cyclic quadrilateral in which » m (Z A) = 40* » then m (L C) S Mg 3á,. 


(a) 40° (b) 50° (c) 320° (d) 140° 
‘2 |The sum of measures of the interior angles of the triangle equals «111 
(a) 60° (b) 120° ()180° —— (d) 360° 
(3|M and N are two intersecting circles » both their radii lengths are 4 cm. and 7 cm. 
> then MN E oee 
(a) J11 » ef (b) ]3 » ef (c) Jo »3[ (d)]3 -uf 
(4\A circle » its radius length = 8 cm. » then its circumference = +--+ cm. 
(a)4 JU (b) 16 7t (c) 64 N (d) 36 7U 
(5|A square » its side length = 5 cm. » then its area = s cm? 
(a) 25 (b) 20 (c) 10 7t (d)25 7t 


213 


Geometry 


(8] In the opposite figure : 
m (CB) = 100° ,m (BD) = 40° 
, then m Z A) e 


(a) 50° (b) 30° (c) 20° 


[a] In the opposite figure : 
AD is a diameter in the circle M 


» ABisa tangent-segment to the circle at A 
» E is the midpoint of DC 5 m (Z B) = 50° 
Find with proof : m (Z AME) 


[b] In the opposite figure : 
DA = DC 


əm (Z ACD) = 35? ,m (7 B) = 70? 
Prove that : ABCD is a cyclic quadrilateral. 


[a] In the opposite figure : 
M is a circle » AB = AC 
» X is the midpoint of AB 
» Y is the midpoint of AC 
Prove that : XD = YE 


[b] In the opposite figure : 
Misa circle » m (Z AMB) = 140? 
: AC // DB 
Find with proof :(4) m (Z D) 


(2) m (Z DAC) 


EJ [a] In the opposite figure : 


ABCD is a quadrilateral inscribed in a circle 
»E©AD »m(Z CDE) = 100° 
m (AD) = 120° 


Find with proof :(7) m (Z ABC) m (Z CBD) 
[b] In the opposite figure : 

AB isa diameter in the circle M 

»m (Z ABD) = 20° 

Find with proof :(3] m (Z ACB) 


(2) m (Z BCD) 
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[a] In the opposite figure : 

AB and AC are two tangents to the circle 

at B and C 

»m(Z A) =50° 

Find with proof : (1) m (Z ABC) 

(2) m (Z D) 
[b] In the opposite figure : 

ABisa tangent to the circle at A 

, AB // YX 

Prove that : XCDY is a cyclic quadrilateral. 


Matrouh Governorate 


Answer the following questions : (Calculators are allowed) 


EJ Choose the correct answer from those given : 


[1] The measure of an inscribed angle is eeemHem the measure of the central angle » 
subtended by the same arc. 
a) T (b) 4 © 4$ @ + 
2) The circumference of a circle equals +17 length unit. 
(a) wr (b) Ur (c) 20r (d) 27r? 
(3) The number of symmetry axes of a circle equals ©7414 
(a) 1 (b) 2 (c) 4 (d) an infinite number. 
(4| ABCD is a cyclic quadrilateral » which has m (Z A) = 60° » then m (4 C) = 6eeeeene 
(a) 30° (b) 60° (c) 90° (d) 120° 
(8| The area of a rhombus with a diagonal lengths of 6 cm. » 8 cm. equals +--+ 
(a) 48 cm. (b) 48 cm? (c) 24 cm. (d) 24 cm? 


(6) If the two circles M » N are touching externally » the radius length of one of them 
is 5 cm. » MN 29 cm. » then the radius length of the other circle equals + 


(a) 3 cm. (b) 4 cm. (c) 7 cm. (d) 14 cm. 


[a] In the opposite figure : 
AB is a chord in the circle M with length 10 cm. 
m (Z AMB) = 90° 
Find :(1] m (Z A) (E) The length of MA 


oo 


Geometry — —————_______ 
[b] In the opposite figure : 
ABC is a triangle in which AB = AC , BX bisects Z ABC 
and intersects AC at X , CY bisects Z ACB and intersects ABatY X M4 
Prove that : (1| BCXY is a cyclic quadrilateral. 
(2) XY // BC c B 


[a] In the opposite figure : à 
ABC is an inscribed triangle inside a circle 
» DE // BC 
Prove that : m (Z DAC) 2 m (Z BAE) 

[b] In the opposite figure : 

ABC is a triangle inscribed in a circle 
»ADisa tangent to the circle at A 
X € AB 
» Y € AC where XY // BC 


Prove that : AD isa tangent to the circle passing through the points A » X and Y 


4 | [a] In the opposite figure : 
AB and AC are two tangent-segments to the circle 


at B and C » m (Z A) = 50? »m(Z CDE) = 115? 
Prove that : (1) BC bisects Z ABE — [2)CB=CE 


[b] In the opposite figure : 
AB is a diameter in the circle M 
» BC is a tangent at B » m (Z DBC) = 50° 
Find : m (Z AMD) 


[a] AB and AC are two chords equal in length in the circle M » X and Y are the midpoints 
of AB and AC respectively » m (Z MXY) = 30? 


Prove that : [1] MXY is an isosceles triangle. [2] AXY is an equilateral triangle. 
[b] In the opposite figure : M 

LE is a diameter of the circle BK NS 

»m (Z MNL) = 110? YN 


Find : m (Z MLE) 
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Answers of governorates' L5] 
| examinations of geometry [a] m (2 AMB) = m (4 CMD) = 40° (V.0.A) 
(First req.) 
ae »" m(Z AMB) = 40°, m (AB) = 40° 
> AD // BH 

o ^. m (DH) = m (AB) = 40° (Second req.) 
(e (2)d Eb We Ea Ea [b] «: AX » AY are two tangent-segments, 
^ AY SAX 260m. (First req.) 
[a] In A AHD : ** HA=HD >’ AXisatangent-segment .. MX LAX 

^ m (Z HAD) =m (Z HDA) = 35° ^ m (4 AXM) = 90° (Second req.) 

^ m (Z H) = 180° — (35° + 35°) = 110° (First req.) In AAXM ; .. m (4 XAM) = 180° — (90° + 65°) 

z. m (Z H) =m (4 ABC) = 110° = 25° 


+. ABDH is a cyclic quadrilateral. (Second req.) » 7 AM bisects 2 XAY 
[b] m (Z ABD) = 180° — 140° = 40° (First req) -. m (Z XAY) 22 x 25° = 50 (Third req.) 


«<. m (Z H) (inscribed) = m (Z ABD) (tangency) 


^ m(Z H)=40° (Second req.) 
- (Je (2]b (3a da Ja [s8)d 


8 
[a] XY is a diameter. [2 ] 
^. m (Z XZY) = 90* (First req.) [a] In AAMC: +, m (Z ACM) = 90* 
v m( YZD « 4 m (2 YML) mu ^ (AC = (13) - (S = 144 
(inscribed and central angles subtended by YL) 7 AC z/144 = 12 em. 
^m YZL) = 4 x60°=30° (Second req.) > MC LAB ^. C is the midpoint of AB 
[b] > ^ AB=2AC=2x 12=24cm. 
>’ MD=MAe=r= 13cm. 
^ CD=13-5=8cm. (The req.) 
[b] = AC // MD » AM is a transversal. 
^ m(Z AMD) = m(Z CAB) = 40* 
a (alternate angles) 
[a] * m(Z BAC) = m (Z DAC) = 50° x% m(Z ABD) = i m (Z AMD) 
^. m (Z BAD) 22 x 50° = 100° (inscribed and central angles subtended by AD) 
» 7 ABCD is a cyclic quadrilateral. 7. m (Z ABD) = 4 x 40° = 20° (The req.) 


^ m(Z BCD) = 180° — 100° =80° (The req.) 
[b] ~ AC is the common chord. 


— — . E jo Oo _ |o 
»MN is the line of centres. -. MN LAC [a] * m (4 BAD) = 180° — 86° = 94 
3" MX = MO (two radii of circle M) “^ m (4 BAD) = m (4 DCE) = 94° 
;HX =DO ^ MH=MD ^. ABCD is a cyclic quadrilateral. (Q.E.D.) 
; MH LAB »>MDLAC [b] -~ AB » AC are two tangent-segments 
^ AB=AC (QED)|  «AB-AC 
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. m (Z ABC) = m (Z ACB) = mm =65° 


(First req.) 
>t MC LAC 
^. m (Z ACM) = 90° 
-. m (Ż MCB) = 90° — 65° = 25° (Second req.) 
> MBLAB ^. m (Z ABM) = 90° 
From the quadrilateral ABMC : 
^. m (4 CMB) = 360° — (90° + 90° + 50°) = 130° 


(Third req.) 
Bn 
[a]ILAABC: :: m(Z B) 2 m(Z C) 
4S AB=AC 
1v X is the midpoint of AB 
z. MX LAB sv MYLAC 
^s MX =MY (QED) 
[b] + m (4 A)= 4 [m CD) - m BH)] 
‘28° = + [m (CD) - 30°] 
=m (CD) -30° 
^. m (CD) = 56° + 30° = 86° (The req.) 
B 
[a] ' ABCD is a cyclic quadrilateral. 
-. m(Z BAD) = 180° — 70° = 110° 
In AABD; .*. m (4 ABD) = 180° — (110° + 30°) 
= 40° (The req.) 
[b] '- AC » AB are two tangents ^ ACZ AB 
In A ABC: 
^ m(Z ACB) 2 m (Z ABC) = 180-9 = 70° 
-. m (Z CHB) (inscribed) 
=m (Z ACB) (tangency) = 70° (First req.) 


» AC // BH 5 BC is a transversal 
^ m(Z CBH) = m (Z ACB) = 70° 
(alternate angles) 


In ABCH: -. m (4 BCH) = 180° — (70° + 70°) 
= 40° 
+. m (BH) =2 m (Z BCH) =2 x 40° = 80° 


(Second req.) 
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Alexandria 


o 
(ad 


[2 ] 
[a] + 


[24 (s) (Jc Sa [Ble 


ABisa Lepage to the circle M 
MAL AB . m (Z MAB) = 90° 
3*7 H is the midpoint ee 
~ MH LCD <. m (4 MHB) = 90° 
From the quadrilateral ABHM : 
<. m (Z AMH) = 360° — (90° + 90° + 50°) = 130° 
(The req.) 


[b] m (4A) = 3. [m (CH) -m (8D)] 


= 4 (100° - 30°) = 35° (The req.) 


[a] In AABM: 
7" MA=MBe=r 
- m(Z MAB) = m (Z MBA) = 50° 
^ m(Z AMB) = m- 2 x 50° = 80° 
"m(ZACB)- 5 i m (Z AMB) 
‘teed and cent angles subtended by AB) 
^ mG. ACB) = 5 L x 30° = 40° 


sm(AC)=m(BC) ~—«. AC=BC 
In AABC: 
m(Z BAC) = m (4 ABC) = 8 —40" — 79° 
z. m(Z CAM) = 70° — 50° = 20° (The req.) 
[b] < AB = CD MX LAB: MY LCD 
^S MX=MY s% MH=ME=r 
^ XH=EY (QED) 


a 

a] - AB//CD sm (AC) =m (BD) 
^ m (4 AEC) = m (Z DEB) 
Adding m (2 CED) to both sides : 
<. m(Z AED) 2 m (Z CEB) 

[b] In ALYZ: + ZL- ZY 
<. m(Z ZYL) 2 m (Z ZLY) = 40* 
-. m (Z LZY) = 180° — 2 x 40° = 100° 
2% m(4 LZY) +m (< LXY) = 100° + 80° = 180° 
^. XYZL is a cyclic quadrilateral. (Q.E.D.) 


(Q.E.D.) 


Answers of Final Examinations 


" AD » AE are two tangent-segments to the circle " In the greater circle : 
^ AD=AE=5cm. -» MEL AB ^ E is the midpoint of AB 
3'7 BD > BH are two tangent-segments to the circle ^n AE=BE (1) 
*. BDz BH z4cm. In the smaller circle 
»': CH » CE are two tangent-segments to the circle | — ,.. ME LCD ^. Eis the midpoint of CD 
^ CH=CE=3 cm. ^ CE=DE (2) 
-. The perimeter of A ABC=5+5+4+4+3+3 Subtracting (2) from (1) : 
oa =A. (MO) aesan QED) 
[b] ' AB » AC are two tangents, ^ AB=AC 


In A ABC: 

7 m (Z ABC) = m (Z ACB) = 180-50 = 65° 
> ^ BCDH is a cyclic quadrilateral 

^. m (Z CBH) = 180? — 115° = 65° 

^ m(Z ABC) =m (4 CBH) = 65° 


~. BC bisects Z ABH 
4 El-Kalyoubia 

[1] 
(Jd (2c (sb Me Sa Sa 
[a] : D is the midpoint of AB 

». MD LAB ^. m (4 ADM) = 90° 

» Bis the midpoint of AC 

. ME L AC <. m (4 AEM) = 90° 


From the quadrilateral MDAE : 
-. m (4 DME) = 360° — (90° + 90° + 120°) = 60° 


[b] : m (4A) = 4 [m (C) -m @D)] 
. 30° = 1 [m (EC) -44°] 
^. 60° =m (EC) - 44° 
:. m (EC) = 60° + 44° = 104° 


(The req.) 


4 


(Q.ED) | [a] In A ABC: : AB=AC 


-. m (4 ABC) = m (Z ACB) 

^. 3 mL ABO) = 4} m (4 ACB) 
^m(ZABX)2m(Z ACY) 

and they are drawn on XY and on one side of it 


s. BCXY is a cyclic quadrilateral, (Q.E.D.) 
[b] ~ AB s AC are two tangent to the smaller circle 

^ AB 2 AC = 10 cm. 

s: AB s AD are two tangents to the greater circle 

4. AB =AD = 10cm, 

*X+7=10 ^ X=3 cm. (The req.) 


s` m (2 YMX) =m (4 DME)=60° (V.O.A) | fa] < ABCD is a cyclic quadrilateral 

‘MY =MX Sr ^. m (Z BAD) = 180° — 70° = 110° 

^ A MXY is an equilateral triangle. (Q.E.D.) In AABD: ~. m (Z ABD) = 180? — (110? + 30°) 
[b] In A ABM : z40* (The req.) 

" MA=MBer [b] In A ABC : ' AC - BC 


<. m (4 MAB) = m (4 MBA) = 50° 
<. m (Z AMB) = 180° — 2 x 50° = 80* 

> m(Z ACB) = 4 m (2 AMB) m 
(inscribed and central angles subtended by AB) 

<. m (4 ACB) = i x 80° = 40° (The req.) 


^ m (4 BAC) = m (4 ABC) = 65° 

^. m (Z CAD) = 130° - 65° = 65° 

-. m(Z ABC) = m (Z CAD) = 65° 

^ ADisa tangent to the circle passing through 
the vertices of AABC (Q.E.D.) 
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Geometry 


[t] 
mb a Bda Ma Ela [6]b 
B 
[a] ^ X is the midpoint of AB 
-. MX LAB > MY LCD 
»AB=CD ^ MX =MY 
s% ME=MF=r 
By subtracting : .. XE = YF (Q.E.D.) 


[b]: m (4 BDC) = + m (4 BMC) 
(inscribed and central angles subtended by BC) 
^ m(Z BDC) = 4 x 120° = 60° 


s% AB// DC » BD is a transversal 
^ m(Z ABD) = m (4 BDC) = 60° 
(alternate angles) (1) 
3% AB > AD are two tangent-segments. 
^ AB=AD (2) 
From (1) and (2); +. A ABD is an equilateral triangle 
(Q.E.D.) 


[5] 
[a] '- AB is a diameter. ^. m (Z ACB) = 90° 
s's m(Z ACE) = m (Z ADE) = 90° 
and they are drawn on AE and on one side of it 
^, ACDE is a cyclic quadrilateral (First req.) 
^ m(Z ACD) + m (Z AED) = 180° 
«^ m (4 ACD) = 180? — 70° = 110° 
«^ m(Z DCE) = 110° — 90? =20° (Second req.) 
[b] *: Y is the midpoint of AC 
s. MY LAC 
^ m(Z AYM) = 90* 
+ MX LAB 
^. m (Z AXM) = 90° 
7. From the quadrilateral AXMY : 
m (4 XMY) = 360° — (90° + 90° + 72°) = 108° 


(First req.) 
> MX LAB 7. X is the midpoint of AB 
7 BX= 4 AB=8cm, 

In A BXM:  m(Z BXM) = 90° 
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<. (MX) = (BMY - (BX)’ = (10) — (8)? = 36 
^ MX 26cm. 


^, XE=10-6=4cm. (Second req.) 


[a]: m (4 AEC) = + [m (AC) - m (8D)] 

5 40° = 4 [100° - m (BD)] 

7. 80° = 100° — m (BD) 

^. m (BD) = 100° — 80° = 20° 
+: AB isa dimaeter ~. m (AB) = 180° 

^. m (CD) = 180° — (100° + 20°) = 60° (The req.) 
[b] - AB is a diameter te m (AB) = 180° 

^, m (CAB) = 180° + 50° = 230° 

+. m (4 CDB) =} m (CAB) = 4 «230° = 115° 

(The req.) 


- 


[a] AB » AC are two tangents 
4^ AB=AC 
^ m(Z1)2m(Z2) 
-*m(ZA)2180*-2m(Z1) (1) 
In ABCD: : CB- CD 
^mí(Z4)2m(Z3) 
- m(Z BCD) = 180? -2m(Z 3) Q) 
s's m(Z 3) (inscribed) = m (Z 1) (tangency) (3) 
From (1) » (2) and (3) : 
^ mí(ZA)zm(Z BCD) 
^. CDisa tangent to the circle passing through 


the vertices of A ABC (Q.E.D.) 
[b] : E is the midpoint of AC 
- ME LAC -. m (4 MED) = 90° 
> BDisa langent-segment ,. MB L BD 
^. m (Z MBD) = 90° 
3'7 m(Z MED) +m (Z MBD) = 90* + 90° = 180° 
-. MEDB is a cyclic quadrilateral. (Q.E.D.) 
FG]. Ei-Monofia 
a 
(Jc [2]d [3]d (aàja (s]b [s]d 


fal C is the midpoint of AB 


=4 AB=12cm. 


CLAS <. m (4 ACM) = 90° 
z. In A ACM : (MC) = (MA)? - (AC 
- (13? - (12? 225 

^ MC 2325 - 5 cm. 

^ CD=13-5=8cm. (The 
[b] In A ABD : + AB - AD 

~. m (Z ABD) = m (Z ADB) = 30* 

<. m (4 BAD) = 180° — (30° + 30°) = 120° 

»' m (4 BAD) + m(Z C) = 120° + 60° = 180° 

-. ABCD is a cyclic quadrilateral. (Q.E.D.) 


req.) 


Answers of Final Examinations 


8 — 
[a] m (AD) 2 2 m(Z ACD) 22 x 26° = 52° 
(First req) 
» m (Z BEC) = + [m (BC) + m (AD)] 
= 4 [m BC) s] 


z. 184° = m (BC) + 52° 


. m (BC) = 184° — 52° = 132° (Second req.) 
[b] In A ABC : E A 
s.m(ZB)=m(ZBAC)(1) č B 


-+ AB // CD » AC is a transversal to them 
<. m (4 DCA) 2 m (Z BAC) (alternate angles) (2) 


From (1) and (2) : ~. m(Z B) = m (Z DCA) 
a - CDisa tangent to the circle passing thourgh 
fa] InAABC: < m(ZB)-m(Z£C)-50 | the vertices of A ABC (QED) 
^ AB=AC »'* MX LAB MY LAC 
e: im 
s MXLAB +. Xis the midpoint of AB g i 
^S AC=AB=2 x3 = 6cm. (Second req.) 
[b] «* ABCD is a cyclic quadrilateral u Eke (3)a (ja Ee e 
^ m (Z A) = 180° — 120° = 60° (First req.) a 
>’ ABisadiameter. .. m(Z ADB) = 90* [a] -» MX L AB MY LCD 
^. In A ADB : m (Z ABD) = 180° — (90° + 60°) »MX=MY 2 AB=CD 
=30° (Second req.) DE A : : 
7" MY LCD -. Y is the midpoint of CD 
a ^ AB=CD=2x7= 14cm. (The req.) 
[a] ^ AB isa tangent to the circle [b] -: X is the midpoint of AC 
:. MBL AB ^. m (4 ABM) = 90° ^ MX LAC ^ m (Z AXM) = 90° 
^. In A ABM : m (Z AMB) = 180° — (90° + 40°) s~ BY isa tangent-segment 
=. -. MBL BY 7. m (Z MBY) = 90° 


m(Z BDC) = 5 4 m(Z BMC) 
ra and -— angles subtended by BC) 
^. m (4 BDC)= 4 x 50° = 25° (The req.) 


AX is a common tangent for two circles 


[b] * 


«<. m (4 AXY) =m (Z ABY) = 90° 
and they are drawn on AY and on one side of it 
^, AXBY is a cyclic quadrilateral. (Q.E.D.) 


^. m(Z BDA) (inscribed) = m (Z BAX) (tangency) | Ell 


sm (Z CEA) (inscribed) = m (Z CAX) (tangency) 
<. m(Z BDA) 2 m (Z CEA) 
and they are corresponding angles 


^ BD// CE (Q.E.D.) 


[a] + AB// CD 
- m(BD)=m dies 230 
^ m(Z BED) = 4 m@p)=4 x 30° = 15° 


(The req.) 
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Geometry 


[b] DY isa tangent to the circle 
-. m (Z ACB) (inscribed) = m (Z BAD) (tangency) 
x m(Z BAC) + m (Z BAD) = 130° 
-. m(Z BAC) + m (Z ACB) = 130° 
In AABC ; 
z. m (4 ABC) = 180°- 130° 250* — (The req.) 


‘+t ABCD is a cyclic quadrilateral 
^ m (4 ADC) 2 m (Z CBE) = 85° 
-^. m (Z CDB) = 85° - 55° = 30° 
[b] + m (Z ADB) = + m (2 AMB) " 
(inscribed and central angles subtended by AB) 
^ m (4 ADB) = 4 x 140° = 70° 


(The req.) 


»'* AC/ BD » AD is a transversal. 
^ m(Z CAD) + m(Z ADB) = 180° 
(two interior angles in the same side of the transversal) 


<. m (Z CAD) = 180° — 70° = 110° (The req.) 
[a] « X is the midpoint of AB 

AMXLIAB >v AB//CD 

». MY LCD 

^. Y is the midpoint of CD (Q.ED.) 


[b] «« EA> EC are two tangents to the circle M 
^ EAS CE (1) 
> EB = ED are two tangents to the circle N 


^ EB=ED. (2) 
Adding (1) and (2) : '. AB = CD (Q.E.D.) 
8 | El-Dakahlia 
e 
[a] Gc [2]b [3)a 
[b] ^ m(Z BMD) =2 m(Z A) 


(central and inscribed angles subtended by BD) 
sm (Z BMD) =m (4 BCD) 

^m(zZ BCD) =2 m (4 A) 

> ABCD is a cyclic quadrilateral 

^ m(ZA)4m(Z BCD) = 180° 
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^m(ZzA)-2m(Z A) 7 180° 
^ 3m(Z A) = 180° 
^ m(Z A) = 60° 


[2 | 
[al[1]a 


[b] In A ABC : 

"* AC BC 

^m(ZB)em(ZBAC)(l) c B 

** AB// CD » AC is a transversal to them 

^ m(Z DCA) = m(Z BAC) (alternate angles) (2) 

From (1) and (2): '. m(Z B)=m(Z DCA) 

^ Disa tangent to the circumcircle of AABC 
(Q.E.D.) 


(The req.) 


(2]c (3]b 


8 — 

[a] ' AB is a diameter 
ss m (BD) =m (AD) 
<. m (BD) = 180° +2 = 90° 
» m(BD) =3 m(AC) 
<. m (AC) = 90° +3 = 30° 
^. m CL AEC) = d. [m (8D) +m (AC)] 


^. m (AB) = 180° 


= 4 (90° + 30°) = 60° (The req.) 
[b] Const. : Draw MX » MY » MZ 


Proof : : AB BC »AC A 

are three tangents to /\ 

the smaller circle XP 

SMXIAB.MYiBO VATA 
—— c B 

,MZLAC r 

(s MX = MY =MZ =r (radii of the smaller circle) 

^ AB=BC=AC 

^. A ABC is an equilateral triangle (Q.E.D.) 


[a] ' The two circles are touching internally. 
^ MNz10-6-24cm. 

$t MN L AB 

+ the area of A BMN = 4 x MN x AB 


^n 24- ] x4x AB ^. AB = 12 cm. (The req.) 


Answers of Final Examinations 


[b] - AB//CD 
^m (AC) =m (BD) B ^ 
-, m (Z ABC) = m (Z BAD) 
^ In A EAB : AE = EB i s 
.. A EAB is an isosceles triangle. (Q.E.D.) 

B _ 

[a] ^ AB » AC are two tangent-segments to the circle 
^ AB =AC l (1) 
»' AM bisects 2A +. m(ZA)=60° (2) 
From (1) and (2) : 
^. A ABC is an equilateral triangle 
~. The perimeter of A ABC 23 x 8 = 24 cm. 

(First req.) 


s's m(Z ABC) = 60° 
-. m (Z E) (inscribed) = m (2 ABC) (tangency). 


ʻ. m (¿ E)= (Second req.) 
[b] In A ABL: A B 
7" m(ZL) 


= 180? — [m (2 enun] SOG 
remenetmen dé Y > 
»m(Z2)- lm B) : 
s mo jw do - [1m 2*1 mc 5] (1) 
In ACDY: 
 m(Z Y) = 180° — [m (2 3) m (Z 4) 
ry m(Z3)=4 mo Om 42$ mc D) 
^ m(zY)s18*-[3 mc. 0*3 mc »] o 
Adding (1) and (2) : 
^m(LL)em(ZY) 
-[4.m(za)+m(2B)] 
«18 - [3 mc C)+ 3 mc D)] = 360° 
- 4 [m(4A)+m (4B) +m (4C) +m (4 D] 
s's m(ZA)*m(Z B)+m (Z C) *m(Z D)=360° 
m (Z L) + m (4 Y)=360° - 4 x 360° = 180° 
^ XYZL is a cyclic quadrilateral, (Q.E.D) 


Ismailia 


9 | 


(e (gà Ba Mb Sla [Bc 


[a] + m (Z AED) = 3. [m (AD) +m (8C)] 
2 1s?s 4 [130° + m (BC)] 
230° = 130° + m (BC) 
^. m (BC) = 230° — 130° = 100° 
[b] + ABXY is a cyclic quadrilateral 
4^ m(Z A) =m (Z CXY) = 90° 
<. CB is a diameter of the given circle. (Q.E.D.) 


[a] *- 


(The req.) 


m(Z ADB) = i m (Z AMB) 
(inscribed and us: angles subtended by AB) 


^. m (4 ADB) = i x 140° = 70° 


>: AC // BD » AD is a transversal 

-. m (4 CAD) + m (Z ADB) = 180° 

(two interior angles in the same side of the transversal) 

«=. m(Z CAD) = 180° -70° =110° (The req.) 
[b] In A ABD: < AB=AD 

E m (Z ABD) = m (Z ADB) = 1808? = so 

-. m (Z CBD) = 130° — 50° = 80° 

^ m(ZA)2m(Z CBD) = 80° 


s. BCisa tangent-segment to the circle which 
passes through the points A » B and D (Q.E.D.) 


= < X is the midpointof AB. ~. MX LAB 

» 7 Y is the midpoint of AC 

S MY LAC > AB=AC 

^s MX =MY s% MD=ME=r 

^ DX = EY (Q.EDD.) 
[b] '- XY is a diameter. 


+, m (LX) = 180° — (70° + i =50° 


< m(4¿XYZ2)= > l m&Z)=} 1 (60° +50°)=55° 


sm (ZLXY)= 4 m (LY) = 4 (60° + 70°) =65° 
+v XYZL is a cyclic quadrilateral 
^. m (4 YZL) = 180° -65° = 115° 


sm (4 XLZ) = 180° — 55° = 125° (The req.) 
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Geometry 


a 
[a] * BCDE is a cyclic quadrilateral. 
- m(Z EBC) + m (4 CDE) = 180° 
“. X+2 X= 180° DRT? X 
» *: BC bisects Z ABE 
^ m (4 ABC) = m (Z EBC) = 60° 
>*: AB » AC are two tangents to the circle 
^ AB =AC 
From (1) and (2) : 
^. A ABC is an equilateral triangle. 
[b] *; The two circles are touching internally 
`^ MN=10-6=4cm. 


>t MN.LXY ^ m (Z MXY) = 90° 
v the area of A YMN = $ x MN x XY 
5242 d xax xY XY 2 12cm. 


In A MXY : +» m (Z MXY) = 90* 


+. (MY)? = (MX)? + (XYP = (10)? + (12 = 244 
(The req.) 


<. MY 21244 = 15.6 cm. 


(QED) 


ü 
(1]b [2b  (3)d [4e [Sja 
B8 
[a] ~ ADisa tangent to the circle. 
^. MD.L AD <. m (4 MDA) = 90* 
» * Eis the midpoint of BC 
:. ME L BC 7. m (Z MEA) = 90° 
From the quadrilateral ADME : 
^. m (Z DME) = 360° — (90° + 90° + 60°) 
= 120° (The req.) 


[b] m (4 AEC) = + [m (BD) +m (AC)] 


A I (100° + 50°)=75° (The req.) 


[a]: AB=AC » MDLAB » MÉLAC 
^. MD =ME »7 MX=MY=r 
^ XD- YE 


[b] < BC isa tangent to the circle. 


^. m (Z ABC) (tangency) = m (Z ADB) (inscribed) 
(First req.) 


=70° 
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(QED.) 


ım (AB) =2 m (4 ADB) 22 x 70° = 140° 


(Second req.) 


60° | ØB 


[a] State by yourself. 
[b] In A ABD : + AB=AD 


<. m (Z ABD) = m (Z ADB) = 30° 
-. m (Z BAD) = 180° — 2 x 30° = 120° 
-. m (4 BAD) = m (4 DCE) = 120° 


^. ABCD is a cyclic quadrilateral. (QED) 


[a] + 


[b] 


(jd Bb [3e  [4)c 


m (Z ABC) =m (Z ACB) = 


m (BD) =2 m (4 BCD) - 2 x 25° = 50° 

* Dis the midpoint of AB 

- m (AB) = 2 m (BD) =2 x 50° = 100° 

-. m (Z AMB) = m (AB) = 100° (The req.) 
-: AB » AC are two tangents to the circle 

- AB=AC 

^ InA ABC: 

iw 50° = 65° 

>‘. EBCD is a cyclic quadrilateral 
<. m(Z EBC) +m (Z EDC) = 180° 
<. m(Z EBC) = 180° — 115° = 65° 
<. m(Z ABC) = m (Z EBC) = 65° 
<. BC bisects Z ABE 


11) 


(Q.E.D) 


Sb 


Port-Said 


(8)b 

(7a [8a  ([sS)b fob [ne [b 
fi3]c {14} c hsc feja (e fiðla 
hs a Ea 
(22) -+ X is the midpoint of AB 

.. MX LAB 

» MY LAC sAB=AC 

4 MX =MY (Q.E.D.) 
‘e ABDC is a cyclic quadrilateral 


^ m(Z ABD) + m (Z ACD) = 180° 


<. m (Z ABD) = 180° — 115° = 65° 


- ABisadiameter ~. m (Z ADB) = 90* 


E 


<. InAABD: m (4 DAB) = 180° — (90° + 65°) 


= 25° (The req.) 


Answers of Final Examinations — 


+. AB is a tangent to the circle » AD // BC » AC is a transversal 
^. m (Z BDC) (inscribed) = m (2 ABC) (tangency) ^ m (4 CAD) 2 m (Z BCA) = 60° (alternate angles) 
=70° ^ m(Z CAD) =m (4 ABC) 
»*: AB » AC are two tangents to the circle -. ADisa tangent to the circumcircle of A ABC 
^ AB SAC (QED) 
InAABC:.. m (4 ABC) =m (4 ACB)=70° | [b] ABCD is a cyclic quadrilateral 
7, m (ZA) = 180° — (70° + 70°) = 40° (The req.) <. m (Z BAD) = 180° — 75° = 105° 


" > ABFE is a cyclic quadrilateral and Z BAD is 
12 Damietta exterior of it. 


- m(Z F) =m (Z BAD) = 105° (First req.) 


a -. m (Z F) +m (Z BCD) = 105° + 75° = 180° 
Gd (Jb Ba Ge Eb Ea and they are interior angles in the same side of FC 
a ^ CD// EF (Second req.) 


[a] ^ m (4 EBC) = i m (4 EMC) 
(inscribed and ain angles subtended by Ec) [a] 
^ m(Z EBC) = 4 x 120° = 60° 
~. m (4 ABE) = 180° — 60° = 120° 
In AABE: ' AB = BE 
7, m (4 BAE) = m (4 BEA) = E020 _ 39° 


(The req.) 
— — We can draw two circles. 
[b] ' YB is a tangent » AB is a diameter 
< ABLYB <. m(Z ABY)=90° | [b] - AB ; AC are two tangents to the circle 
»' X is the midpoint of AC ^ AB - AC 
-. MX LAC -m(ZMXA)290 |  InAABC: 
<. m (L ABY) =m (4 AXY) = 90° ^ m(Z ABC) = m (4 ACB) = 189* 40* = 70° 
and they are drawn on AY and on one side of it +: BCED is a cyclic ra 
^. AXBY is a cyclic quadrilateral. (Q.E.D.) ^. m (Z CBD) = 180° — 110° = 70° 
g ^ m(Z ABC) = m (4 CBD) = 70° 
[al < MX LAB MY LAC ^. BC bisects Z ABD (Q.E.D.) 
diim 
In A ABC: " 
^ m(4B)=m(4 C) 2 180739 65° (The req) | EB 
[b] < ED// CB (1]b [2]c (3)d [4]b [S]a [8]b 
^. m (BD) =m (EC) cd NM 
< m (4 BAD) =m (2 CAB) [a] «* MN is the line of centres 
ja m (4 BAC) to both sides ; S AB the cio chon 
Sets mata coh PAD QED) : MN LAB z. m (Z ACN) = 90° 
From the quadrilateral XCNY : 
[a] In AABC: ‘+ AB=BC=CA ~. m (4 XYN) = 360° — (90° + 135° + 45°) = 90° 
~<. m (Z ABC) 2 m (Z ACB) = m (4 BAC) = 60° ^. XY is a tangent to the circle NatY (QED) 


133 


Geometry 


[b] Const. : Draw MB 
Proof : : AB isa tangent 
~. MB.L AB 
^ m(Z ABM) = 90° 
In AAMB: 
^ m(Z BMA) = 180° — (90° + 40°) = 50° 
7 m(Z BDC) = 4 m (4 BMC) = 4 x 50° = 25° 
(inscribed and central angles subtended by BC) 


(The req.) 
[a] < Dis the midpointof AB ~. MD LAB 
»" MELAC;MD-ME ~. AB=AC 


In A ABC: 
7 m(Z B) em (4 C)= 180470" (The req) 
[b] < m (Z ADE) 


— — A 
=} [m@Y)+m&B)] (0 |RSS. 


əm (Ż AED) 
=} [møR) +m CY] Q) B 
*' X is the midpoint of AB 
» Y is the midpoint of AC 

^ m(AX) =m (BX) 

»m (AY) m (CY) 

From (1) » (2) » (3) and (4) : 
<. m (Z ADE) = m (Z AED) 
In AADE: ~. AD=AE 


[a] In A XYL: ~ XY - YL 
^ m(Z X) =m (4 XLY) = 189 1009 4g. 
^ m(Z X)2m(Z Z)-40* 
and they are drawn on YL and on one side of it. 


^. The points X » Y » Land Z have only one circle 
passing through them. (QED) 


(3) 
(4) 


(Q.E.D.) 


[b] 


[a] In A ABC : © BA- BC 

-. m (Z BAC) =m (4 BCA) = 50° 

-. m (Z B) = 180* — 2 x 50° = 80° 

^ m(Z B) * m(Z D) = 80? + 100° = 180° 

^. ABCD is a cyclic quadrilateral, (Q.E.D.) 
[b] '* EDBC is a cyclic quadrilateral 

^. m (Z CBD) = 180° — 130° = 50° 

» AB » AC are two tangents 

^ AB=AC 

InA ABC: 

7. m (2 ABC) = m (4 ACB) = 180-89 = sq 

<. m (4 ABC) = m (Z CBD) = 50° 


~ BC bisects Z ABD (QED. 1) 
3: m (4 ACB) = m (4 CBD) = 50° 
and they are alternate angles 
~ BD// AC (Q.E.D. 2) 
14 El-Beheira 
[1] 
(1a a Bb Ma Sa Eb 
[a] : E is the midpoint of BC 
^ ME L BC *. m (Z MEA) = 90° 
s% ADisa tangent ^ MD LAD 
^. m (Z MDA) = 90° 


^. From the quadrilateral ADME ; 
m (Z DME) = 360° — (90° + 90° + 56°) = 124° 
(The req.) 
[b] - m(Z ACB) = 4 m (Z AMB) 
(inscribed and central angles subtended by AB) 
E m(Z ACB) = 4 x 120° = 60° (1) 


>: CD/ AB <. m (CA) = m (CB) 
^ CA=CB 2) 
From (1) and (2) ; 


"^. A CAB is an equilateral triangle. (Q.E.D.) 


Answers of Final Examinations 


a 15, El-Fayoum 
[a] FX=EY ;MF=ME=r ~. MX- MY EE ss 
+ MX LAB > MY LCD ü 
S AB=CD (QED)|(13)b b a (4)ja [S]a (e)b 
[b] '' ABCD is cyclic quadrilateral [2] 
"m G. ADC) = m (4 CBE) = 85° [a] -: X is the midpoint of AB 
> m(Z ADB) = 4 m(AB)=4 x 100°=50° | <: MXLAB — sm(ZMXA)-90* 
^, m (Z BDC) = 85° — 50° = 35° (The req.) »77 Y is the midpoint of AC 
- S MY LAC ^ m (4 MYA) = 90° 
[4] From the quadrilateral AXMY : 
[a] In AADE: +: AE = DE E - ~. m (Z EMD) = 360° — (90° + 90° + 70°) = 110° 
-m(ZA)2m(ZD) ~. m(BD)=m (AC) (First req.) 
+ m(ZC)=4m@D) » AB=AC . MX=MY 
»m(Z B)» 4 m(AC) > MD=ME=r .XD-YE (Second req.) 
^ m(ZC)zm(Z B) [b]: AB is a diameter ~. m (AB) = 180° 
In AEBC: -. EB =EC (Q.E.D.) » ABU CD 
[b]: AB is a diameter ~. m (4 ACB) = 90° 7 m (AC) =m BD) = 189 199" = 40° (First req) 
>» DELAB z. m (Z ADE) = 90° »" m(Z AEC) = 4 m (AC) = 20° 
^ m (4 ACE) = m (4 ADE) = 90° 43x-259220* 43X245? 
and they are drawn on AE and on one side of it AXz15* (Second req.) 
~. ACDE is a cyclic quadrilateral. (Q.E.D.) B8B — |A ^  . 
a [a] The measure of the arc =} x 360° = 90° 
[a] ' XA » XB are two tangents The length of the arc = 2° x 2 x 22 x 14 
sec = o f (The req.) 
In A XAB : 


^ m (4 XAB) =m (Z XBA)- e 70° _ 55° [b] « AD is a tangent to the circle 

<. m (Z ACB) (inscribed) = m (BAD) (tangency) 
^ m(Z ACB) + m (Z CAB) = 130° 

In AABC: 


>’ ABCD is a cyclic quadrilateral 
^. m (Z BAD) = 180° — 125° = 55° 


^ m(Z XAB) = m (Z BAD) = 55° D ^ 
^. AB bisects Z DAX (QED) © m (4 B) = 180° — 130° = 50 (The req.) 
[b] ~ XY // BC ,|8 - 
* AB is a transversal [a] - E is the » midpoint of AC 
^» m (Z AXY) =m (4 ABC) ^ MEL AC 
B = jo 
(corresponding angles) <. m (4 MED) = 90 
y+ m (Z ABC) (inscribed) = 9 »: BD is a tangent-segment to the circle 
zm(Z CAD) (tangency) - MBL BD 
<. m (Z AXY) 2 m (Z YAD) <. m (4 MBD) = 90 
V. AD is a tangent to the circle passing through <. m (4 MED) + m (4 MBD) = 90° + 90° = 180 
the points A » X and Y (Q.E.D) ^. EMBD is a cyclic quadrilateral. (Q.E.D.) 
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Geometry 


[b] XA » XB are two tangents to the circle 


<. m (Z BCD) = 120° — 50° = 70* 


S XAsXB 2. m(Z DCM) =70°—40°=30° (The req) 
^ InAABX: . a 
m (4 XAB) =m (4 XBA) = 18077 = 55° (1) | L5... ABCD isa cyclic quadrilateral 
» 7 ABCD is a cyclic quadrilateral -. m (Z ADC) = m (Z CBE) = 100° 
+. m(Z XAB) e m (Z BAD) =55° "— -55? 245 (The req.) 
^ AB bisects Z DAX (Q.E.D.) [b] + AB ; AC are two tangent-segments 
^ AB=AC 
a i In A ABC: 
lal m (4A)= 4 [m EC) -m BD)] ^. m (Z ABC) = m (4 ACB) = 182 —50 _ 65° 
= 30° = 4 [m EC) - 44] < BBCD is a cyclic quadrilateral ^ 
sa yclic qu 
proni (EC) - 44° -. m (Z EBC) = 180° — 115° = 65° 
^am UC) m D" +44? = 106" ^. m (Z ABC) = m (Z EBC) = 65° 
ss m (ED) =2 m (4 ECD) 2 2 x 48° = 96° & S bion ADH 
©. m (BC) = 360° — (104° + 96° + 44°) 
= 116° (The req) | B S 
[b] <- AF // DE » AE is a transversal [a] Const : Draw AM 
-. m (Z AED) = m (Z BAF) (alternate angles) Proof : mec 
>“: m (Z ACB) (inscribed) =m (Z BAF) (tangency) X is the midpoint of CB 
^ m(Z ACB) = m (Z AED) ^ MX LBC 
-. BCDE is a cyclic quadrilateral. (QED) * m (Z MXB) = 90° 
>: MD LAB 
[7] ; From the quadrilateral BDMX : 
-. m(Z DMX) 
Ge Gs Go Ge (s (sb = 360° — (90° + 90° + 56°) = 124° (First req.) 
a E MD LAB 


[a] +- D is the midpoint of AB 
-. MD L AB 
:' MEL AC ¿MD = ME 
^ AB=AC 
InA ABC: -. m(Z B) 2 m (Z C) - 70* 
^ m(ZA)2180-2x70*-40* — (Thereq) | [b] < 
[b] In A BMC; ~ MB- MC-r 
^ m(Z MCB) = m (4 MBC) = 189 — 100" _ 40° 
»' m. BDC)=} m (4 BMC) - 4 x 100° =50° 
(inscribed and central angles subtended by BC) 
s's Z ABD is an exterior angle of ABCD 
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D is the midpoint of AB 
AD= i AB -4 cm. 


In AADM: *: m(Z ADM) =90° AM =r=5cm. 


^ MD eA (AM) (AD. [25-16 =9 = 3 cm. 


"^ DE=5-3=2cm. 


(Second req.) 
m (Z AEC) = 4+ [m (AC) - m (8)] 


^. 307 = 4 [80° -m (8D)] 
7, 60° = 80? -m (BD) 

<. m (BD) = 80° — 60° = 20° 
+: AB is a diameter 
- m (CD) = 180° — (80° + 20°) =80° (The req) 


^. m (AB) = 180° 


8 
[a] : XY // BC » AC is a transversal 
-. m(Z AYX) =m (Z ACB) 
(corresponding angles) 
s m(Z ACB) (inscribed) 
=m (Z BAD) (tangency) 
^. m (Z AYX) =m (Z XAD) 
^. AD isa tangent to the circle passing through 


the points A » X and Y (Q.E.D.) 
[b] - YBisa tangent s AB is a diameter 
- ABLYB <. m (Z ABY) = 90* 
»77 X is the midpoint of AC 
^ MX LAC <. m (Z MXA) = 90* 


~. m (Ż ABY) = m(Z AXY) = 90° 

and they are drawn on AY and on one side of it 

^. AXBY is a cyclic quadrilateral (QED. 1) 

+: m (4 ABY) = 90° 

-. The centre of the circle passing through the 
vertices of the quadrilateral AXBY is the 
midpoint of AY (Q.E.D. 2) 


[2]a 


E 


[33a [4)c [Se [Ble 


+: D is the midpoint of AB 

-. MD L AB <. m(Z MDA) = 90* 

*: His the midpoint of AC 

~ MH LAC <. m (Z MHA) = 90° 

-. From the quadrilateral ADMH : 

m (Z DMH) = 360° — (90° + 90° + 60°) = 120° 
(The req.) 


[b] ~ XY // BD » BC is a transversal 
^ m (4 DBY) = m (Z BYX) (alternate angles) (1) 
>" m (Z A) (inscribed) 


=m (4 DBC) (tangency) (2) 
From (1) and (2) : 
^ m(ZA)2m(Z BYX) 
^. AXYC is a cyclic quadrilateral. (Q.E.D) 


Answers of Final Examinations 


»  XisthemidpointofAB ~. MX LAB 
7 Y is the midpoint of AC »MYLAC 
s% AB=AC 4n MX = MY 
3: MD=ME=r 
.. XD=YE (Q.E.D) 


[b] " m(Z ABC) = i m (Z AMC) = 4 x 150* « 75* 
(inscribed and central angles subtended by AC) 
» ^ ABCD is a cyclic quadrilateral 
<. m (4 CDA) = 180° — 75° = 105° 


[a] '- AB s AC are two tangent-segments 
ASABZAC 
In AABC; 
" m (Z ABC) =m (Z ACB) = 18049 — 70° 


<. m (Z D) (inscribed) = m (4 ABC) (tangency) = 70° 


(The req.) 


(The req.) 
[b] : BC is a diameter ~. m(Z BAC) = 90° 
> EDLBC <. m (Z EDB) = 90° 
> m (4 BAE) +m (Z EDB) = 90° + 90° = 180° 
.. ABDE is à cyclic quadrilateral (Q.E.D) 
8 


[a] ~ m (AB) = m (BC) = m (AC) = 360° + 3 = 120° 
^ m(4A)= 4 m BC) = d x 120° = 60° 
(The req.) 
[b]  m(Z BMC) 22m (4 BAC) 22 x 30° = 60° (1) 
(central and inscribed angles subtended by BC) 


7" MB=MCe=r Q) 
From (1) and (2) : 
^. A MBC is an equilateral triangle. (Q.E.D.) 
ü 
(Ja [2]b Bla (4)c (s). Eja 
a "m 
[a] - D is the midpoint of XY 
s MD LXY -. m (Z MDX) = 90° 


»' Eis the midpoint of XZ 
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Geometry 


» MELXZ ^ m(LMEX)-90 | Bi 
s% MDz ME ". XY=XZ (1) 
From the quadrilateral XDME : 

7. m (Z X) = 360° — (90° + 90° + 120°) = 60° (2) 


From (1) and (2) : 


[a] -- 


BC isa tangent-segment to the circle 

». MBL BC <. m (Z MBC) = 90° 
>: ME LAD <. m (Z MEC) = 90° 
»': m(Z MBC) +m(Z MEC) = 90° + 90° = 180° 


^. A XYZ is an equilateral triangle. (Q.E.D.) ^. EMBC is a cyclic quadrilateral (First req.) 
[b] + AB//CD ^ m AČ) e m (SD) ea on 
roe sm (&B) = 180° n £5 18 = 
VSPNBINONIR wA - (AC) = (AB)? + (BC)! = (8)" + (6 = 100 
om (AC) = mum - 100° = 40° 2: - —- E 
^. AC 24/100 = 10 cm. (Second req.) 
sm AEC) = fna} $ x 40° = 20° p 
(The req) | PIV m AD) m (BE) 
Adding m (ED) to both sides : 
[3 | ^. m(AE) 2 m (BD) 
[a] * m(Z BAD)= Imc BMD) = + x 150° =75° <. m(Z EBA) 2 m (Z DAB) 
(inscribed and central angles subtended by BD) In AABC: 
3  ABCD is a cyclic quadrilateral 7 AC z BC (Q.E.D.) 
- m(Z BCD) = 180°-75°= 105* (The req.) 
bey aad es 19 Souhag 
[b] < XY // BC » AC is a transversal —— 
~<. m (Z AYX) =m (Z ACB) (corresponding angles) a 
»*: m (Z ACB) nscribed) «m (Z BAD) (tangency) | Ja Ee e (3a Sb [sje 
^ m (Z AYX) =m (4 XAD) B 
» AD isa tangent to the circle passing through [a] - XY // BC » "AB is a transversal 
the points A » X and Y (Q.E.D.) ^ m(Z AXY) 2 m (Z ABC) ( ponding angles) 
[4] >< m(Z ABC) (inscribed) = m (4 CAD) (tangency) 
[a] [1] MN 2 8 +6= 14 cm. < m GL AXY) =m (Z YAD) 
(2)MN 28-622cm. «<. AD is a tangent to the circle passing through 
[8] MN = zero the points A » X and Y (Q.E.D.) 
[b] In A MAB: + MA=MB =r 
Ib]: m(4 BCD)= $ m(4M) `. m (Z MAB) =m (Ż MBA) = 50° 
(inscribed and os angles subtended by $5) * m (Z AMB) = 180° — 2 x 50° = 80° 
/ m (4 BCD) = 4 x 130° = 65° 7. m (AB) =m (Z AMB) = 80° 
' AB// CD » BC is a transversal ^ m(Z ACB) = + m (AB) = + x 80° 
^. m (4 ABC) = m (4 BCD) = 65° $ " ab (First req) 
(alternate angles) — ii i 
*: AB and AC are two tangent-segments to »m (ACB) = 360° — 80° = 280° (Second req.) 
the circle M ga 
^ AB=AC 
[a] —- MN is the line of centres 
In A ABC : ~. m (4 ACB) = m (Z ABC) = 65° VAN ROM DEGM 
^ m(ZzA 218 -2x 65° = 50" B — — 
oy ae ^, MN is the axis of symmetry of AB 
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> DEMN ^ AD=BD 

32V MX L AD ; MY LBD 

s MX = MY (QED) 
[b] + AB // CD ^ m (AC) =m (BD) 

> ABisadiameter ~. m (AB) = 180° 

n m (BD) = 180-89 = soe 


B m (Z DEB) = + m (8D) = 4 x 50° = 25° 


»m (Z AWE) = + [m (AE) +m (8D)] 
= 4 (100° + 50°) = 75° (The req.) 

a 
[a] ^ XYZD is a cyclic quadrilateral 

~. m (ZZ) =m (Z WXD) = 80° (First req.) 

sv m(Z Y) m (ZD) = 180° 

ym(ZY)= b m (Z D) 

B imc D) 4 m (Z D) = 180° 

a i m (Z D) = 180° 

<. m (Z D) = 120* (Second req.) 
[b] - D is the midpoint of AB 

<. MD LAB ^. m(Z MDA) = 90° 

> + E is the midpoint A 

: MEL AC . m (Z MEA) = 90° 


From the quadrilateral ADME : 
^. m (Z XMY) = 360° — (90° + 90° + 60°) 


= 120° (First req.) 
> AB=AC »MD.LAB ¿ME L AC 
^ MD = ME 
s% MX=MY=r 
^. XD=YE (Second req.) 
^ ~ AB s AC are two tangent-segments 
AS AB=AC 
In AABC: .*. m(Z ACB) = m (Z ABC) 
s AM bisects £ BAC 
^ m(Z BAC) = 2 x 20? = 40° 
^ m(Z ACB) = mel =70° (First req.) 
-. m (Z BEC) (inscribed) = m (4 ACB) (tangency) 
=70° (Second req.) 


Answers of Final Examinations 


[b] In A ADC: +» AD=DC 
^ m (4 DAC) =m (Z DCA) = 30° 
-. m(Z ADC) = 180° - 2 x 30° = 120° 
^ A ABC is an equilateral triangle 
<. m (4 ABC) = 60° 
^. m (4 ADC) + m ( ABC) = 120° + 60° = 180° 


.. ABCD is a cyclic quadrilateral. (Q.E.D.) 
20 Qena 
mb (e (3]c [4)b [5]a d 
[a] * The arc is opposite to an inscribed angle of 
measure 45° 
^. The measure of the arc = 2 x 45° = m 
» the length of the arc = x 2 x 22 > 2 x7 
= llcm. (The req.) 

[b] * X is the midpoint of AB 

-. MX LAB 2. m (4 MXA) =90° 

» 7 Y is the midpoint of AC 

2. MY LAC ^. m (Z MYA) = 90* 


From the quadrilateral AXMY : 
«<. m (Z DME) = 360° — (90° + 90° + 70°) = 110° 


(First req.) 
Us AB=AC ^ MX =MY 
2% MD=ME=r +. XD=YE_ (Second req.) 
" : DE // BC 
^ m (BD) =m (CB) 
<. m (4 DAB) =m (Zz BAC) 
Adding m (Z BAC) to both sides : 
^ m(Z DAC) 2 m(Z BAE) (Q.E.D.) 
[b] m (AC) = 2m (4 ABC) = 2 x 40° = 80° 
» Dis the midpoint of AC 
^nm (AD) =m (BC) = 40° 
3% ABisadiameter «m (AB) = 180° 
^ m (DCB) = 180 40° = rar 
<. m(Z DAB) = +m ÉC) = = 4 x 140° = 70° 
(The req.) 
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Geometry ——— — — ————— ———————————————————— —- 


o 
[a]: AB is a diameter ~. m (4 ACB) = 90° 

> DE LAB ^, m (Z ADE) =90° 

^ m(Z ACE) = m (Z ADE) = 90° 

and they are drawn on AE and on one side of it 

^. ACDE is a cyclic quadrilateral, (Q.E.D.) 
[b] In AABC : 

' m (4 BAC) 90* »AC = 4 BC 

^ m(Z B) = 30* 

^. m (Z C) = 180° — (90° + 30°) = 60° 

^ m(Z C) 2 m(Z BAD) = 60° 

^ ADisa tangent to the circle passing through 

the vertices of A ABC (Q.E.D.) 

8 


[a] < m (4 BCD) = i m (Z M) 
(inscribed and central angles subtended by BD) 
^ m(Z BCD) = i x 130° = 65* 


»' AB // CD » BC is a transversal 
-. m (4 ABC) = m (Z BCD) = 65° 


(alternate angles) 
>‘: AB and AC are two tangent-segments to 
the circle M 
«AB =AC 


In AABC: +. m(Z ACB) 2 m (4 ABC) = 65° 
<. m (4 ACB) = m (4 BCD) = 65° 
'. CB bisects Z ACD 

»m (Z A) = 180° — 2 x 65° = 50° 


(First req.) 
(Second req.) 
[b] + ABCD is a cyclic quadrilateral 

^. m (Z D) 2 m (Z ABE) = 100° 

In A ACD: 

.. m (Z ACD) = 180° — (100° + 40°) = 40° 
“m(Z CAD) 2 m(Z ACD) 
^ m (CD) = m (AD) (QED) 


Ea 


a 
(1]b 


a 
[a] ' AB is a tangent-segment to the circle 
«4 MA LAB - m (4 MAB) = 90° 
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(35 Me Sla Ea 


^. In A MAB which is right at A: 
(MB) = (MA)? + (AB)? = (5) + (12) = 169 
^. MB =1169 = 13 cm. 


^ BDz13-52z8cm. (The req.) 


[b] 


s. We can draw two circles. 


[a] * The two circles are touching internally 
«MN 210-624cm. 


;" MN LAB 

/. The area of A BMN = 4 x MN x AB 

5242 1 xAx AB 

;. AB = 12cm. (The req.) 

[b] + AB // CD ^ m (AC) =m (BD) 

^ m(Z AEC) 2 m(Z BED) 

Adding m (Z. CED) to both sides : 

<“. m(Z AED) =m (Z BEC) (Q.E.D.) 

a Le ee ae 

[a]  Xisthe midpointof AB ~. MX L AB 

s MY LAC AB=AC +. MX=MY 

s‘ MD=ME=r ^ XDz YE 
(Q.E.D. 1) 


In A XMY : © MX =MY 

- m(Z MXY) =m (4 MYX) 

3'7 m(Z MXB) =m (2 MYC) = 90* 

By adding : ". m(Z YXB) 2 m(Z XYC) 
(Q.E.D. 2) 

[b] In A ACD : +» AD = CD 

<. m(Z DAC) = m(Z DCA) = 40° 

-. m (Z D) = 180* — 2 x 40° = 100° 

» v m(Z B)«m(Z D) = 80? + 100° = 180° 

7. ABCD is a cyclic quadrilateral. (Q.E.D.) 


fa] '- XY // BD » AB is a transversal 
-. m(Z DBX) =m (Z YXB) (alternate angles) (1) 
»' m (Z C) (inscribed) 


Answers of Final Examinations — 
B 
[a] ^ AB is a tangent-segment to the circle 

-. MAL AB -. m (Z MAB) = 90° 

^. In A MAB which is right at A : 


=m (Z ABD) (tangency) (9| (MB = (MA + (AB) = 67+ 87 = 100 
From (1) and (2) : -. MB =1 100 = 10 cm. 
^ m(ZC)2m(Z YXB) ^ DB=10-6=4cm. (The req.) 
^. AXYC is a cyclic quadrilateral. (Q.E.D.) [b] + ABCD is a cyclic quadrilateral 
[b] - BCDE is a cyclic quadrilateral ^ m(Z D) = m (Z ABE) = 100° 
^. m (Z CBE) + m (Z D) = 180° In AACD: 
-. m (Z CBE) = 180? — 125° = 55° -. m (Z DCA) = 180° — (100° + 40°) = 40° 
» +: AB » AC are two tangents to the circle -. m(Z DCA) 2 m(Z DAC) 
^ AB=AC -. m (DA) =m (DC) (QED) 
^ InAABC: B 
9L GEAR) GEARS = m m ani [a] ~ AB » AC are two tangent-segments 
>'v m (Z BEC) (inscribed) d ci 
=m (Z ACB) (tangency) = 55° 
^. In A CBE: m (Z CBE) = m (Z BEC) = 55° — 1809 — 50° 
= BC=CE (QED.1) ^-m(zZ siecle SMMEU UM 65* 
s's m(Z CBE) =m (4 ACB) = 55° f (mi) 
— —— «<. m (Z BMC) (central) = 2 m (Z ABC) (tangency) 
^ AC // BE (QED.2) Ser eque 
(Second req.) 
22 ewan [b] ~ m(Z D) 4 m (4 AMB) m 
(inscribed and central angles subtended by AB ) 
[1] ^ m (4 D)= 4 x 140° - 70° 
(Je Bai Ba (4b (sc [Bd >: AC // DB » AD is a transversal 
a ^ m(Z DAC) +m (Z D) = 180° 
[a] -- Yis! the midpoint of AC iid imeem angles in the same side of the 
- MY LAC 
„v MX LAB »AB«AC ^. m (Z CAD) = 180° — 70° = 110° (The req.) 
^ MY =MX a 
2% MEZ MD-r [a] * Z DEC is an exterior angle of A BEC 
^ YE=XD (Q.E.D.) ^. m (Z ECB) = 80° — 40° = 40° 
ii CS in ptt dio clic > AD// BC » AC is a transversal 
s MDLCD ^ m(Z MDC) = 90° -. m(Z DAC) = m (Z ACB) = 40° 
In AMCD: (alternate angles) 


<. m (4 CMD) = 180° — (90° + 40°) = 50° 
<. m (AD) =m (Z AMD) = 180° — 50° = 130° 
(The req.) 


«<. m(Z DBC) = m (Z DAC) = 40° 
and they are drawn on DC and on one side of it 
-. ABCD is a cyclic quadrilateral. (QED) 
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Geometry 


[b] - DE// BC » AC is a transversal 
m (Z AED) = m (Z ACB) 
(corresponding angles) 
»' m (Z ACB) (inscribed) = m (Z XAB) 
(tangency) 


-. m (Z AED) = m (Z XAB) 
^ AX isa tangent to the circle passing through 
the points A » D and E (Q.E.D.) 


23| New Valley 


(ib (Ze (S a (Sb Ba 


[a] : X is the midpoint of AB 
:. MX LAB ~. m (4 MXA) = 90* 
-+ Y is the midpoint of AC 
S MY LAC z. m (Z MYA) = 90* 
From the quadrilateral AXMY : 
<. m (Z DME) = 360° — (90° 4-90? + 70°) = 110° 
(First req.) 
> AB=AC s MX LAB » MY LAC 
S MX =MY s% MD=ME=r 
s XD =YE (Second req.) 
[b] -- DE // BC 
m (8D) = m (EC) 
^ m(Z DAB)2m(Z EAC) 
Adding m (Z BAC) to both sides : 
<. m(Z DAC) =m (Z BAE) 


[a] State by yourself. 


(Q.E.D.) 


[b] In A ABD : + AB=AD 
+. m(Z ABD) = m (Z ADB) = 30° 
~. m (4 BAD) = 180° — 2 x 30° = 120° 
»' m(Z BAD) +m (Z C) = 120° + 60° = 180° 


*. ABCD is a cyclic quadrilateral. (Q.E.D.) 
[a] - AD » AF are two tangent-segments to the circle 
^ AD =AF=5 cm. 
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> BD » BE are two tangent-segments to the circle 
<- BD- BEz 4cm. 
> CE > CF are two tangent-segments to the circle 
^ CE=CF=3cm. 
.. The perimeter of AABC 25€ 5-444343 


-24cm. (The req.) 


[b] «> m(Z ACB) = 4 m (Z AMB) 


(inscribed and central angles subtended by AB) 


7 m (Z ACB) = 4 x 120° = 60° (1) 

»7 CD/ AB :.m (AC) =m (BC) 

^. AC=BC (2) 

From (1) and (2) : 

«<. A CAB is an equilateral triangle. (Q.E.D.) 
[a] + m(Z A) » 4 [m fi) - m $0] 

23021 [120° -m @D)] 

7. 60° = 120° — m (BD) 

. m (BD) = 120° — 60° = 60° (First req.) 

sm (BC) =m (DH) 

Adding m (BD) to both sides : 

^ m D) =m (HB) ^. m(Z C) 2 m (Z H) 

In AACH : ~ AC 2 AH (1) 

»v m (BC) =m (DH) s BC=DH (2) 

Subtracting (2) from (1) : 

^ AB=AD (Second req.) 
[b] '- AB » AC are two tangent-segments to the circle 

^. AB2 AC 

^. InAABC: 


m (Z ABC) 2 m (Z ACB) - mM. 65° 
>’ EBCD is a cyclic quadrilateral 
<. m (Z EBC) = 180° — 115° = 65° 
^ m (Z EBC) = m (Z ABC) = 65° 


:. BC bisects Z ABE (Q.E.D. 1) 
s ‘s m (Z BEC) (inscribed) 

=m (Z ABC) (tangency) = 65° 

^. m (Z EBC) =m (Z BEC) = 65° 

InABCE: ~. CB=CE (QED. 2) 


Answers of Final Examinations 
24| South Sinai 7 m (4A)= 4 [m (CE) - m @D)] 
ea = 4 (100° — 40°) = 30° (The req.) 
(He (Jb Ea (a [Bla (8)b | tb): XY//AD » AC is a transversal 


a «<. m (Z DAY) =m (Z AYX) (alternate angles) 
r— 1 

~ AB=AC »MD 1 AB s " vs 

JMELAC 2's m(Z B) (inscribed) 

« MD =ME =m (Z DAC) (tangency) (2) 

ys MX =MY=r From (1) and (2) : 

XDX«BY ^ m(Z B)2 m (Z AYX) 

a ^. XYCB is a cyclic quadrilateral. (Q.E.D.) 


[a] In A ADE : * AE =DE 29 . North Sinai 


^ m(Z BAD) = m(Z ADC) 


^m (BD) =m (AC) E 
Am(Z BAD) win (2 ABC) mob (2b (sc Me b Sa 
and they are alternate angles B i 
^ AD//CB (QED) | ui] -: Dis the midpoint of AE 
[b] In A ACD: + AD=CD -. MD LAE 7. m (Z CDM) =90° 
“. m (Z DCA) =m (Z DAC) = 30* » +: BC is a tangent-segment 
^ m (Z D) = 180° — 2 x 30° = 120° . MBL BC " m (4 CBM) = 90* 


> m (Z B)*m(Z D) = 60? + 120° = 180° 
^ m(Z CDM) + m (Z CBM) = 90° + 90° = 180° 


^. ABCD is a cyclic quadrilateral. (Q.E.D.) 
^. BCDM is a cyclic quadrilateral 
B 7 m (4 DMA) =m (Z C) =45° 
[a] ^ AB » AC are two tangents to the circle In AADM : ~. m (Z A) = 180° — (90° + 45°) = 45* 
4 AB=AC z. m (Z DMA) 2 m (Z A) 
^. IDAABC ; 


^ MD=AD (Q.E.D.) 


m (4 ABC) = m (4 ACB) = 180* —50* .. 650 TP = 
: [b] m CZ A) » 4 [m (CE) -m @D)] 


>‘ EBCD is a cyclic quadrilateral 


^ m (Z EBC) = 180° — 115° = 65° = } (140° -60°)=40° (First req.) 

^. m (4 EBC) 2 m (4 ABC) = 65° »m (BC) e m ED) = 2 = M14 + 60") _ o 

BC bisects Z ABE QED) E Gems 
[b] ^ ABCD is a cyclic quadrilateral g 


^. m (Z ADC) =m (Z ABE) = 85* 
s+ m(Z BDC) = j m (BC) = + x 110° = 55° 
<. m (4 ADB) =85°-55°=30° (The req.) 


[a] -* ABCD is a cyclic quadrilateral 
^ m (Z BAD) =m (Z DCX) = 100° 


In A ABD: 
B _ ^. m (4 ADB) = 180° — (100° + 40°) = 40° 
[a] + m (BD) = m (Z BMD) = 40° A^ m(ZABD)e m (Z ADB) 
»m (CE) = m (Z CME) = 100° ^ ABS AD (QED) 
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Geometry 


[b] In A ABC : «> m(Z B)» m(Z C) 


~; AB=AC 

» 7 Dis the midpoint of AB 

-. MD L AB +: MEL AC 

^ MD = ME (Q.E.D) 


o 
[a] : DE // BC » AC is a transversal 
^. m (Z AED) = m (Z C) (corresponding angles) 
»': m (Z C) (inscribed) = m (4 BAX) (tangency) 
^ m(Z AED) =m (Z DAX) 
n AX isa tangent to the circle passing through 
the vertices of AADE (Q.E.D.) 
[b]  m(Z BMC) 22 m (4 BAC) 22x 30° = 60° (1) 
(central and inscribed angles subtended by $6) 


s% MB=MC=r (2) 
From (1) and (2): 
^. A MBC is an equilateral triangle. (Q.E.D.) 
a8 
[a] *. AD » AF are two tangent-segments to the circle 
^ ADZAF-5cm. 
»*: BD » BE are two tangent-segments to the circle 
* BD=BE=4cm, 
» 7 CE > CF are two tangent-segments to the circle 
“. CE=CF=3 cm. 
^. The perimeter of AABC 25 € 5-444343 


-24cm. (The req.) 
“+ CB is a tangent 

7 m (4 CBE) = 4 m (BE) 

+ m(Z EAR) = 4 m (EP) 

+: Eis the midpoint of BE 

7 m (BE) = m (EF) 

^. m (4 CBD) = m (4 CAD) 

and they are drawn on CD and on one side of it 

^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


[b] 


- 
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26 Red Sea 
I] 
Ea (2)c Ba (4)b [S]a (s)b 
a 
[a] « E is the midpointof CD ~. MEL CD 


+. m (4 BEM) = 90° 
> ABisa tangent-segment to the circle 
- MA LAB -. m (Z MAB) = 90° 
From the quadrilateral ABEM : 
.. m (4 AME) = 360° — (90° + 90° + 50°) 
= 130° (The req.) 

[b] In AADC : + DA=DC 

-. m (Z DAC) 2 m (Z DCA) = 35° 

z. m (Z D) = 180° — 2 x 35° = 110* 

» m(Z B) m (Z D) 2 70* + 110° = 180° 


.. ABCD is a cyclic quadrilateral. (Q.E.D.) 
[a] + X is the midpoint of AB MX LAB 
+Y is the midpoint of AC MY 1 AC 
17 AB=AC 
z MX=MY 
$7 MD=ME=r 
- XD- YE (Q.E.D) 


[b] : m(Z D) - 4 m (2 AMB) 
(inscribed and central angles subtended by AB) 
7^ m(LD)e 4 x 140° = 707 (First req.) 
» AC// BD > AD is a transversal 
z. m(Z D) +m (Z DAC) = 180° 
(interior angles on the same side of the transversal) 


-. m (Z DAC) = 180° — 70° = 110° (Second req.) 


Answers of Final Examinations 


[a] < ABCD is a cyclic quadrilateral 
v. m (4 ABC) =m(Z CDE) = 100° (First req.) 
>" m(4ABD)= d m (AD) = 4 x 120° = 60° 
^ m(Z CBD) = 100° - 60° = 40° (Second req.) 
[b] * AB is a diameter 
^. m (Z ACB) = 90° 
> m(Z ACD) 2 m(Z ABD) = 20° 
(two inscribed angles subtended by AD) 


(First req.) 


“m(Z BCD) =90°-20°=70° (Second req.) 
a8 
[a] + AB » AC are two tangents to the circle 

4S AB=AC 

In A ABC: 

^ m(Z ABO) 2 m (Z ACB) = 180°= 50" — 65° 

(First req.) 
sm (< D) (inscribed) 
=m (Z ABC) (tangency) = 65° (Second req.) 


[b] ~ AB // XY »AC is a transversal 
^ m (4 AXY) = m (Ż BAX) (alternate angles) 
s'y m (Z D) (inscribed) = m (4 BAC) (tangency) 
“m(ZD)=m(ZAXY) 
^. XCDY is a cyclic quadrilateral. (Q.E.D.) 


7| Marouh | 


o 
(95b Bec (sa (4  (s)d b 
[2 | 
[a] In A AMB : '; MA=MB =r 
vm (ZA) =m (4 B) = 18990 = 45° 
(First req.) 
E =MA 
ES cos (L A) - 23 
: °= MA 
* cos 45? = 10 
^ MA=10 xy =S 2em. (Second req.) 


[b] In AABC: +» AB- AC 

^ m(Z ABC) =m (Z ACB) 

7 d m(Z ABO)» 1 m(Z ACB) 

7. m (Z YBX) =m (Z YCX) and they are drawn on 

YX and on one side of it 

7. The figure BCXY is a cyclic quadrilateral, 
(Q.E.D. 1) 

<. m(Z BXY)zm(Z BCY) 

(they are drawn on BY and on one side of it) 

"m(ZCBX)2m(Z BCY) 

^ m(ZCBX)2m(Z BXY) 

and they are alternate angles 


- XY / BC (QED. 2) 


[a] - DE// BC 
^. m (BD) = m (EC) 
- m (4 BAD) = m (Z CAE) 
Adding m (Z BAC) to both sides : 


<. m(Z DAC) 2 m(Z BAE) (Q.E.D.) 


[b] : XY // BC » AC is a transversal 
^. m (Z AYX) = m (Z ACB) (corresponding angles) 
» m(Z ACB) (inscribed) 2m (Z BAD) (tangency) 
^ m(ZAYX)2m(Z XAD) 
n ADisa tangent to the circle passing through 
the points A » X and Y (Q.E.D.) 
a —_ — 
[a] ^ AB + AC are two tangent-segments to the circle 
e AB=AC 
In AABC: 


^ m (Z ABC) = m (Z ACB) = a wane 65° 
» 7 EBCD is a cyclic quadrilateral 
-. m (4 EBC) = 180° — 115° = 65° 
<. m (Z EBC) = m (4 ABC) = 65° 


~. BC bisects Z ABE (Q.E.D. 1) 


(sit) Yo / ole] Y / (ot obi) oat, yalsdl — 145 


Geometry 


» m (Z BEC) (inscribed) < AB=AC ^ MX =MY 
= m (Z ABC) (tangency) = 65° ^. A MXY is an isosceles triangle (Q.E.D. 1) 
In A BCE : - m (4 EBC) = m ( BEC) = 65* TCAs ey 
^ m (Z AXY) = 90° — 30° = 60° (1) 
j. CB=CE (Q.E.D. 2) "o y P T. 
s ' X and Y are the midpoints of AB and AC > 
[b] + BC is a tangent AB 2 AC 
^. m (4 BMD) (central) SAX AY (2) 
=2 m (4 CBD) (tangency) = 2 x 50° = 100° From (1) and (2): 
z. m(Z AMD) = 180°- 100° = 80° (The req.) ^ AAXY is an equilateral triangle. (Q.E.D. 2) 
[b] ~ MNLE is a cyclic quadrilateral 
8 u 7 m (4 E) = 180° — 110° = 70* 
[a] ^ X is the midpoint of AB » - LE is a diameter 
^ MX LAB -. m (4 LME) = 90° 
* Y is the midpoint of AC In ALME : /. m (4 MLE) = 180? — (90° + 70°) 
«MY LAC z20* (The req.) 
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HE Cairo Governorate x fe 
ers ea — — — 


Answer the following questions : (Calculator is allowed) 


W@W Choose the correct answer from those given : 


(1| The measure of the reflex angle of the angle whose measure is 100° equals -e 9 
(a) 80 (b) 90 (c) 200 (d) 260 

(2 |If A lies on the circle M of diameter length 8 cm. s then MA = eee cm. 
(a) 2 (b) 4 (c) 6 (d) 8 


[3] The number of axes of symmetry of the parallelogram equals ---.-.-.-.-.-- 


(a) 0 (b) 1 (c) 2 (d) 3 
[4] If ABCD is a cyclic quadrilateral » where m (Z B)250? 5 then m (Z D) = +s: ? 
(a)25 (b) 50 (c) 100 (d) 130 
(5 If the measure of one of the two base angles of an isosceles triangle is 40° 
» then the measure of the vertex angle is -++ 2 
(a) 40 (b) 80 (c) 100 (d) 140 
6 The inscribed angle drawn in a semicircle is --.-.-......... angle. 
(a) an acute (b) a right (c) an obtuse (d) a straight 


Bg [a] Find the measure of the arc which represents + the measure of the circle » then calculate 


the length of this arc if the radius length of the circle is 14 cm. (Where Jt = 2) 


[b] In the opposite figure : 


AB and AC are two tangent-segments 


to the circle M at B and C » m (Z A) = 80? 


Find with proof : m (Z BCM) 


Bg [a] Using your geometric tools » draw AB with length 5 cm. » then draw a circle passing 


through the two points A and B whose radius length is 3 cm. How many circles can 


be drawn ? 
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[b] In the opposite figure : 
M is a circle sm (Z XMY) = 130? and ZX = ZL 
Find with proof : 
[1] m (XY) 


2|m (4 XZY) 


(3)m (4 L) 


E [a] In the opposite figure : 


M and N are two intersecting circles at A and B 
; HX is a tangent to the circle M at X 


‚MNN AB={Y} 


Prove that : HXMY is a cyclic quadrilateral. 


[b] In the opposite figure : 
If AB isa tangent to the circle at B 
» AC intersects the circle at C » D 


,m (BD) = 110° ; m (BC) = 40° 


» find with proof : m (Z A) 


a [a] In the opposite figure : 
XYZ is an inscribed triangle in the circle M 


» D » H are the midpoints of XY and XZ respectively 


X 
If MD = MH and m (Z DMH) = 120° L fa 


» prove that : The triangle XYZ is an equilateral triangle. 


[b] In the opposite figure : 


If XY isa tangent to the circle at X 


X 

—— LA 
» XY // DH i _* 
La 


» prove that : DHZL is a cyclic quadrilateral. L 
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BB) Giza Governorate AA 


Answer the following questions : 


uU Choose the correct answer : 
1. The point of concurrence of the medians of the triangle divides the median by the ratio 
cadets gas wa from the base. 
(a) 3:9 (b) 3:1 (c) 4:2 (d) 2:4 


|2 If the straight line L is a tangent to the circle M whose diameter length is 8 cm. 
» then the distance between L and the centre of the circle equals --------------- cm. 


(a) 3 (b)4 (c) 6 (d) 8 

{3 | The measure of the exterior angle of the equilateral triangle at any vertex equals -:------------- i 
(a) 60 (b) 108 (c) 120 (d) 135 

[4 The measure of the arc which represents half the measure of the circle equals --------------- j 
(a) 180 (b) 90 (c) 120 (d) 240 

5| In A ABC » if (BC) = (AB? + (AC » m (4 B) = 50? , then m (4 C) = e s 
(a) 90 (b) 50 (c) 40 (d) 130 


6 In the opposite figure : 


D 
Misacircle » m (Z A) = 120? i N 
s then m (Z C) = ee o " \ 
(c) 55 (d) 180 B 
E [a] In the opposite figure : á 
i 4 


AB and AC are two chords in a circle M 
D is the midpoint of AB 

» H is the midpoint of AC 

»m (4 BAC) = 60° 

Find with proof : m (2 DMH) 


D 
[b] In the opposite figure : NN A 
AC // DB » m (Z AMB) = 140° L^ y 


Find : m (Z CAD) with proof. 
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| 3 | [a] In the opposite figure : 


[b] In the opposite figure : 


AB and DC are two chords in a circle 
ABN CD = {H} » m (4 DHB) = 110° 
»m (AC) = 100° 

Find : m (Z DCB) 


AB and AC are two tangent-segments 
to the circle M » AB // CD 

»m (4 BMD) = 130° 

[1] Prove that : CB bisects Z ACD 


[a] In the opposite figure : 


[b] In the opposite figure : 


Jg [a] In the opposite figure : 


[b] In the opposite figure : 
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CDisa tangent to the circle at C 
> CD // AB »m (Z AMB) = 120° 
Prove that : A CAB is an equilateral triangle. 


AB and AC are two chords equal 
in length in the circle M 


» X is the midpoint of AB 
» Y is the midpoint of AC 
Prove that : XD = YH 


ABC is a triangle inside the circle 
» DH // BC 
Prove that : m(Z DAC) = m (Z BAH) 


ABC is a triangle inside the circle 
»BDisa tangent to the circle at B 
X € AB. Y € BC , XY // BD 
Prove that : 

AXYC is a cyclic quadrilateral. 


Final Examinations 


aH Alexandria Governorate E 


Answer the following questions : (Calculators are permitted) 


u Choose the correct answer from those given : 


|^ | If the straight line L is a tangent to the circle of diameter length 8 cm. 
» then the distance between L and the centre of the circle equals -+ cm. 


(a) 3 (b) 4 (c) 6 (d) 8 

(2| The square whose side length is 5 cm. : then its surface area equals -+++ cm‘ 
(a) 20 (b) 50 (c) 25 (d) 100 

(3| The inscribed angle drawn in a semicircle is =+- 
(a) acute. (b) obtuse. (c) straight. (d) right. 


(4| The intersection point of the medians of the triangle divides each median by the ratio 
EXE ENEA peer from the base. 


(a) 1:2 (b) 2:1 (01:3 (d) 3:1 
[5] In the opposite figure : 


A 
A circle M » m (Z CMA) = 140° Fd 
D 


> then m (Z CDA) = rer rere ts g \ g 
(a) 70 (b) 110 
(c) 40 (d) 140 a 
(6| The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals eee the length of the hypotenuse. 
13 
(a) 2 (b 42 () 4 (d) > 


[3] In the opposite figure : 
ABC is an inscribed triangle in a circle 
; DH // BC 
Prove that : H D 
m(Z DAB)2m(Z CAH) 
[b] In the opposite figure : 
AB and AC are two chords 
in the circle M » D is the midpoint of AB 
» H is the midpoint of AC 5m (Z A) = 60? 
Find with proof : m (2 DMH) 
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EJ [a] In the opposite figure : 


ABCD is a quadrilateral inscribed : 
in a circle M » AC is a diameter B " 
in the circle » CB = CD 

e 


Prove that : m (AB) -m (AD) 
[b] ABC is an inscribed triangle in a circle » X CAB oy EAC where m (AX) =m (AY) 
»CX N AB = {D} ; BY N AC = {H} Prove that : BCHD is a cyclic quadrilateral. 


a [a] In the opposite figure : 
M is acircle with radius length 7 cm. 
» m (AB) = 108° 
Find : the length of AB (st = 22) 
[b] In the opposite figure : 
m (Z ABH) = 100° 
»>m(Z CAD) = 40° 
Prove that : CD = AD 


g [a] In the opposite figure : 
AB is a diameter in the circle M » C Ethe circle M 
A tangent was drawn to the circle at C 
to intersect the two drawn tangents for it at A > B 
at X » Y respectively where AB = 10 cm. 


»>XC=5cm.;YB=8cm. 


Find : the perimeter of AXYB 


[b] In the opposite figure : 
ABCD is a parallelogram in which AC = BC 
Prove that : 


CD isa tangent to the circle circumscribed about the triangle ABC 
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Answer the following questions : 


uu Choose the correct answer : 


^ The measure of the inscribed angle drawn in a semicircle equals -+ s 
(a) 360 (b) 180 (c) 120 (d) 90 
2 In the opposite figure : D 
A circle of centre M » m (AB) = 80? 
s then m (4 ADB) = «eee o 
(a) 40 (b) 60 X —X 
(c) 120 (d) 160 = 


3 In the opposite figure : 
AB 2 AC  MD.L AB ; MEL AC 


s MD = 6 cm. s then ME = ceee cm. 
(a) 12 (b) 8 
(c) 6 (d) 3 


4 In the opposite figure : 
If m (Z A) = 120? 


> then m (4 Oe Vari ers Haack o 
(c) 90 (d) 60 


5 If the surface of circle M N the surface of circle N = {A} , then the two circles M and 


N are e 
(a) touching internally. (b) touching externally. 
(c) intersecting. (d) concentric. 


8 The number of the common tangents of two circles touching externally is +=- 
(a) 0 (b) 1 (c) 2 (d) 3 
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Geometry 
Ba [a] In the opposite figure : " C 
AB and AC are two chords equal in (Se 
length in the circle M » X is the midpoint of AB A Gy 
» Y is the midpoint of AC » m (4 CAB) = 70? \> 
1 Calculate : m (Z DME) D B 


2) Prove that : XD = YE E 

[b] In the opposite figure : X 
m (BC) 2 m (DB) m 
Prove that : AB = AD C 


Jg [a] In the opposite figure : A x 
i ' ; : sim. 30 
ABCD is a quadrilateral in which AB = AD D SB 
V 
e 


əm (Z ABD) = 30° » m (Z C) = 60° 

Prove that : ABCD is a cyclic quadrilateral. 
[b] In the opposite figure : 

A circle is drawn touching the sides 

of the triangle ABC > AB ; BC 

»AC atD E SF ;AD 23cm. 

» BEz4cm. » CFz2cm. 

Find : the perimeter of A ABC 


uü [a] ABC is a triangle inscribed in a circle » ADisa tangent to the circle at A 5 X CAB 
» Y € AC where XY // BC » prove that : AD is a tangent to the circle passing 
through the points A » X and Y 


[b] In the opposite figure : " , $ sé 
AB and CD are two chords in the circle C 
, ABN CD = {E} » m (DB) = 80° , m (AC) = 50? B 
Find : m (Z AEC) 
© [a] In the opposite figure : A 

ABC is an inscribed triangle inside a circle 

, DE // BC 1 j 

Prove that : m (Z DAC) = m (Z BAE) ò 
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[b] In the opposite figure : 


CD isa tangent to the circle at C 
> CD // AB » m (4 AMC) = 120° 


Prove that : 


The triangle CAB is an equilateral triangle. 


Answer the following questions : (Calculator is allowed) 


uU Choose the correct answer from those given : 
(1| The number of circles passing through three collinear points is ==- 
(a) zero. (b) 1 (c)2 (d)3 
(2]M and N are two circles touching internally. If the radius length of the circle M is 
3 cm. and the radius length of the circle N is 1 cm. s then MN = cere cm. 


(a) 1 (b)4 (c)3 (d) 2 
[3] If ABCD is a cyclic quadrilateral and m (Z A) = 70° » then m (4 C) = ve e 
(a) 140 (b) 110 (c) 100 (d) 70 


[4] A circle of centre M and the length of its diameter is 6 cm. » A is a point in the plane of 
the circle M » if MA 23 cm. s then A lies -eee 


(a) inside the circle. (b) outside the circle. 
(c) on the circle. (d) on the centre of the circle. 
(5 In the opposite figure : 5 
M is a circle » m (BC) = 50? 
; AB // DC »then m (CD) = icon o A B 
(a) 100 (b) 60 
(c) 120 (d) 80 


(8 In the opposite figure : 


(a) 2 7t (b) 4 7t 
(c) 8 IU (d) 6 7t 


M is a circle » AB is a diameter of the circle 
: MA = 4 cm. s then the length of AB = eee cm. - " 


Geometry 
B [a] In the opposite figure : 
A circle of centre M 
>in which m (Z BMC) = 130° 
Find : 1| m (Z A) 
(2 m(Z D) 
[b] In the opposite figure : 
DC is a diameter of the circle M 
„BA isa tangent to the circle M at B 
:m(Z ABD) = 135? 
Prove that : DC // BA 


[a] In the opposite figure : 
AB , AC are two tangents to the circle M at B 
» C respectively » m (Z A) 245* , BM N AC = [D] 
Prove that : 
[1] The figure ABMC is a cyclic quadrilateral. 
(2| CD = CM 
[b] In the opposite figure : 
Two concentric circles at M » AC and AB 
are two tangent-segments to the smaller circle 
at E and D and intersect the greater circle 


at C and B respectively. Prove that : AC = AB 


>V 


uu [a] In the opposite figure : 
M and N are two intersecting circles at A and B 
»MN (1) AB={Y} »m(Z YNX) = 80° 
» X is the midpoint of AC 
Find : m (Z BAC) 
[b] In the opposite figure : 
BE // DC » m (4 DAB) = 120° 
m (Z FBE) = 45? 
Find : m (Z CDA) 
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‘© ia] In the opposite figure : 
CB N ED = {A} » m (Z BED) = 10? 
»m (EC) = 80° 
Find : m (Z A) 
[b] In the opposite figure : 
ABC is a right-angled triangle at A 
»m(Z DAB) 2 60? »m (4 B) = 30° 


Prove that : AD isa tangent to the circle 


passing through the points A » B and C 


Answer the following questions : (Calculators are permitted) 


Choose the correct answer from those given : 
1 The area of a square is 50 cm? ; then the length of its diagonal is =- cm. 
(a) 5 (b) 10 (c) 15 (d) 25 


2 LA » B are two complementary angles » m (Z A) = i m (Z B) > 


then m (Z A) = ere o 
(a) 30 (b) 45 (c) 60 (d) 90 

3 A ABC is right-angled at B » m (Z C) = 30? , AC = 6 cm. » then AB = eere cm. 
(a) 12 (b) 6 (c) 3 ( 343 


4 In the opposite figure : 
AB N the surface of the circle M = e 


(a) Ø (b) 1C »D} 

(c) CD (d) CD T ulia 
5| ABCD is a cyclic quadrilateral » then [m (Z A) * m (Z CO)- 100°] = <e ? 

(a) 80 (b) 100 (c) 180 (d) 280 
6 The measure of the inscribed angle in a semicircle equals = 3 

(a) 45 (b) 135 (c) 90 (d) 150 
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a [a] In the opposite figure : 


AB is a diameter in the circle M 5 AB // CD 
If m (CD) = 100° m (Z AEC) 2 2 X- 10° 
(1) Calculate : m (BD) 


[2] Find : the value of X 


[b] In the opposite figure : 
A ABC is inscribed in the circle M 
m(ZB)2m(Z C) 
> X is the midpoint of AB» MY L AC 
Prove that : MX = MY 


E [a] m the opposite figure : 


AB is a diameter in the circle M 5 CD // AB 
m (Z AMC) = 70° 
Calculate : 


[11m (Z ADC) 


(2m (4 ABD) 
[b] In the opposite figure : " 
A ABC is inscribed in a circle 
„AX isa tangent to the circle 5 DE // BC 
Prove that : AX isa tangent to the circle 


passing through the points A » D and E C i 
[a] In the opposite figure : 
Two circles M and N are intersecting at A and B E o 
» E EBA ; EC intersects the circle M at C , F 
» X is the midpoint of CF, m (4 E) = 52° " 
Calculate : m (Z XMD) A 
[b] In the opposite figure : £ 
m (Z A) -» 70? ; 


,m(Z DBC) = 35° sCB=CD Z.\ 
Prove that : Sa gel 
ABCD is a cyclic quadrilateral. 
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5 | [a] In the opposite figure : 
The circle M touches the sides 
of A ABC at D » E and F F 
If BC = 10 cm. » DB = 6 cm. 
» calculate : the length of CE 


[b] In the opposite figure : 


> 
[s] 


ABCD is a parallelogram 
:AB- AE 
Prove that : AECD is a cyclic quadrilateral. 


7. El-Gharbia Governorate 


Answer the following questions : 


uU Choose the correct answer : 
[1| The measure of the inscribed angle which is drawn in i a circle equals eee 
(a) 240 (b) 120 (c) 60 (d) 30 


(8]If the surface of the circle M f the surface of the circle N = {A} »then the two circles M 


and N are eee 
(a) distant. (b) one is inside the other. 
(c) intersecting. (d) touching externally. 


(3|ABC is an equilateral triangle » then the number of symmetry axes of the side BC 


equals -«««« 

(a) 3 (b) 2 (c)! (d)0 
(4) ABC is a triangle in which : (AB)? + (BC) < (AC)? s then Z C is == 

(a) right. (b) acute. (c) straight. (d) obtuse. 
[5]The e is a cyclic quadrilateral. 

(a) trapezium (b) rhombus (c) rectangle (d) parallelogram 
{6|A rhombus whose diagonals lengths are 6 cm. and 10 cm. » 

then its area is «+--+ cm? 

(a) 60 (b) 15 (c) 30 (d) 10 
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[a] In the opposite figure : 


AB and AC are two chords including an angle 
of measure 120? » D and E are the midpoints 


of AB and AC respectively 


; DM and EM intersect the circle at X and Y respectively. 


Prove that : A XYM is an equilateral triangle. 
[^] In the opposite figure : 

DA bisects Z BDM and cuts 

the circle at A » DB L AB 

Prove that : 


AB is a tangent to the circle M at A 


g [a] In the opposite figure : 
AB is a diameter in the circle M 
əm (Z BMD) = 50? 
Find : m (Z ACD) 
[5] In the opposite figure : 
ABC is a triangle inscribed 


in a circle , DE // BC 
Prove that : 


m (Z DAC)zm(Z BAE) 


E [a] In the opposite figure : 
M and N are two intersecting circles at A and B 
» AD is drawn to intersect circle M at E and circle N at D 
» BC is drawn to intersect circle M at F and circle N at C 
and m (Z C) = 70? 
1. Find: m(Z F) 2 Prove that : CD // EF 
[b] In the opposite figure : 
XA and XB are two tangents to 
the circle at A and B » m (Z AXB) = 70? 
and m (Z DCB) = 125° 
Prove that : AB bisects Z DAX 


124 


Final Examinations 
ES) [3] In the opposite figure : 
M and N are two circles intersecting at A and B » 
MX L AC and intersects AC at X and intersects 
the circle M at Y » MN is drawn to intersect AB 
at D and intersect the circle M at E 5 if AC = AB 
» prove that : XY = DE 


[b] In the opposite figure : A 
ABC is a triangle inscribed in a circle » 
BDisa tangent to the circle at B » X CAB 
and Y C BC , where XY // BD C B 
Prove that : AXYC is a cyclic quadrilateral. 


8. El-Dakahlia Governorate 


Answer the following questions : (Calculator is allowed) 


uU [3] Choose the correct answer : 

1 The two tangents which are drawn from the two endpoints of a diameter of 
a circle are ee-e 
(a) parallel. (b) intersecting. (c) perpendicular. (d)equal. 

2 A chord is of length 8 cm. » in a circle of radius length 5 cm. 
s then the chord is at esee cm. from the centre of the circle. 
(a) 1 (b) 2 (c) 3 (d)4 

3 The measure of the central angle which is opposite to an arc of 


length 4 TET equals oee 


(a) 30 (b) 60 (c) 120 (d) 240 
[b] In the opposite figure : n 
BC is a diameter of the circle M 80 " 
,m (Z A) 2 20? » m (CE) = 80° c mA 


Find : m (DE) 
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a [a] Choose the correct answer : 
(1] The number of symmetry axes of two circles touching externally is ===- 
(a) 0 (b) 1 (c) 2 (d) «e 
[2] If the point A lies on the surface of the circle M and the length of its diameter is 
6cm. »then MAC... 


()]-56] (b) |-~ 53] (c) [0 +3] (d) ]3 s | 
(3) ABCD isa quadrilateral inscribed in a circle » m (Z A) = 70? 5 

then m (BAD) E pania o 

(a) 35 (b) 55 (c) 140 (d) 220 


[b] In the opposite figure : 
AB is a diameter of a circle M 
»m(Z BMD) = 30° 
Find :(1] m (Z BCD) (2) m (4 ACD) 


Ø [a] In the opposite figure : 
ABCD is a quadrilateral inscribed in 
a circle »E ECB m(Z ABE) = 100° ; 
D is the midpoint of AC 
Find : m (Z DAC) 


[b] In the opposite figure : 
AB and AC are two tangent-segments to 
the circle at B and C » AB = (2 X- 1) em. » 
AC z (X + 2) cem. BC = (7 - X) cm. 
Find :(1) The value of X (2) The perimeter of A ABC 


E [a] In the opposite figure : g 
ABCD is a parallelogram ; 
E€CD »BE=BC A 
Prove that :[1] ABDE is a cyclic quadrilateral. 
(2) m (4 AEB) = m (4 DBC) c B 
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[b] In the opposite figure : 
Two concentric circles at M 
» AB and AC are two chords in the greater 


circle and two tangent-segments to the smaller circle at D 


» E respectively » m (Z A) = 50° 


[1] Find : m (4 EMD) (2) Prove that : AB = AC 

[a] In the opposite figure : A 
AB is a chord in a circle M "^ 
» D is the midpoint of AB and AC bisects Z BAM 


Prove that : DM L CM $ 
B 


[b] In the opposite figure : 
EA and EB are two tangents to the circle 
at A and B »m (Z E)= 70°  m(Z D) = 125° 
Prove that : 
[1] AB=AC 


(2) AC isa tangent to the circle 
passing through the vertices of A ABE 


- $98 
«9 Ismailia Governorate ME. Ys 


Answer the following questions : (Calculator is allowed) 


@ Choose the correct answer from those given : 
(1| The longest chord in the circle is called -+ 
(a) a tangent. (b) a secant. (c) a diameter. (d) an arc. 


(2| If the two circles M » N are touching internally » their radii lengths are 7 cm. » 10 cm. » 


thai 9 MN s cm. 
(a) 1 (b) 3 (c) 7 (d) 17 
(3) The inscribed angle drawn in a semicircle is ==- 
(a) acute. (b) obtuse. (c) straight. (d) right. 
(4| The length of the side opposite to the angle of measure 30° in the right-angled 
triangle equals eee the length of the hypotenuse. 
(a) 3 (b) id (o2 (d)2 


127 


f 
| 


| 


Geometry 


5 ABCD is a cyclic quadrilateral in which m (Z A) = 70? 


(a) 20 (b) 25 (c) 10 


8 The number of rectangles in the opposite figure is 


(a) 4 (b) 5 (c) 6 


Bg [a] In the opposite figure : 
A circle M »m(Z BMD) = 150° 
Find with proof : m (Z C) 


[b] In the opposite figure : 
ABCD is a quadrilateral in which AB = AD 
m (Z ABD) = 30° » m (Z C) = 60° 
Prove that : 


ABCD is a cyclic quadrilateral. 


g [3] In the opposite figure : 
AB is a diameter in the circle M » m (AD) -m (DC) 
m (4 CAB) = 30° 
1 Find with proof : m (Z CDB) 
2 Prove that : CD // BA 
[b] In the opposite figure : 
ADisa tangent to the circle M 
» AC intersects the circle at B 5 C and E 
is the midpoint of BC m(Z A) = 65? 
Find with proof : m (Z DME) 


ü [a] In the opposite figure : 


AB » BC and AC are tangent-segments to the circle M 


at X » Y and Z respectively. 

If AC = 10 cm. AX = 6 cm. 

and the perimeter of A ABC = 24 cm. 
» find : The length of AB 
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sihetdn (E C) ed o 
(d) 110 
(d) 7 


10cm. 
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[b] In the opposite figure : 


(a 
A circle of centre M , m (4 BMD) = 80° 
:m(Z ABC) = 110° 
CS 
|1| Find with proof : m (Z CDB) J/ 9 N. id 
DuC ZAR 


(2| Prove that : CB = CD B A 


[5] [a] In the opposite figure : 
m (Z A) =40° ,m (BD) = 60° 
m (BC) -m (DE) 
Find : 1| m (EC) 


2m (BC) 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle A 
; BD isa tangent to the circle at B 
X € AB , Y € BC " 
» where XY // DB c 
Prove that : AXYC is a cyclic quadrilateral. 


10 Suez Governorate ‘On 


Answer the following questions : (Calculator is allowed) 


W Choose the correct answer from those given : 
| 1 In the opposite figure : 


If Misacircle » m (Z BAC) = 50? 


»then m (Z BMC) = ............... o 
(a) 50 (b)90 
(c) 25 (d) 100 


_2 The number of circles which pass through three non-collinear points equals -..---.------- 
(a)0 (b)1 (c)2 (d)3 
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3 In the opposite figure : 
If M is a circle , E ECB »m (4 ADC) = 110? 


, then m (Z ABE) = ee o 
(a) 70 (b) 55 
(c) 110 (d) 80 
4 The tangent to a circle of diameter length 6 cm. is at a distance of +--+ from its 
centre. 
(a) 6 cm. (b) 12 cm. (c)3 cm. (d)2 cm. 


5 The circumference of the circle equals -+ 
(a)2 mr bT r? (c)2%r (d) Ir 
5 In the opposite figure : 


If AB is a diameter of the circle M 
> then m (4 C)=-: SXEPSEON qua o 
B A 
(a) 180 (b) 90 
(c) 45 (d) 60 
© [a]In the opposite figure : 
BDisa tangent to the circle M at B L 
sm (4 BMA) = 80° "g 


Find: 1 m(Z ABD) 2m (AB) " " 


[b] In the opposite figure : 
AB is a diameter of the circle M 
» BC isa tangent-segment touching it at B 
» E is the midpoint of AD » m (Z C) = 50° 
Find : m (Z EMB) 


E [alln the opposite figure : 
m (AB) = m (BC) = m (AC) 
Find : m (Z C) 


[ez] 
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[b] In the opposite figure : 


M is a circle , MD L AB À 
, E is the midpoint of AC » MD = ME 
Prove that : AB = AC o 
[4] [a] In the — figure : á m 
AB and AC are two tangents to the circle (A 
at B and C » m (4 BDC) = 70? DK A 
Find: : m (4 ABC) 2m (4 BAC) NN 
[b] In the opposite figure : E 
AB // CD » m (AC) = 30? 
Find : m (Z BED) A E 
Bg" [a] State — of the cyclic odaia, MEM E 
[b] In the opposite figure : " 
m (Z BAC) = 50? ,m (Z BCA) = 30° F + 
»m (4 ADC) = 80° a | 
Prove that : ABCD is a cyclic quadrilateral. 30 J 
a) Port Said Governorate Le 
: ax 
Answer the following questions : 
RU Choose the correct answer from those given : 
1 The circumference of a circle of radius length 7 cm. is eee- cm. 
(a) 7 3t (b) 8 It (c) 14 7t (d)49 7t 
2 A circle can be drawn passing through the vertices of a --------- 
(a) rectangle. (b) rhombus. (c) trapezium. (d) parallelogram. 
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3 In the opposite figure : 


m (AC) = 50° , m (BD) = 110° 


s then m (Z H) = eee o 
(a) 60 (b) 50 
(c) 40 (d) 30 
4 The inscribed angle drawn in a semicircle is ++- angle. 
(a) an acute (b) aright (c) an obtuse (d) a straight 


5 If the diameter length of a circle 2 8 cm. and the line L is at a distance of 4 cm. from its 


centre » then the line L is =e- the circle. 


(a) a secant to (b) outside (c) a tangent to (dja symmetry axis of 
6 The number of common tangents of two distant circles is --- 


(a)4 (b)3 (c)2 (d) 1 


Bg [a] In the opposite figure : 
XY isa tangent-segment to the circle 
, MX is a radius 
MX 25cm. » XY = 12cm. 
Find : YZ 


X 12cm. 


[b] In the opposite figure : 
AB and AC are two chords equal in length in the circle 
» MO.L AB, MH L AC 
Prove that : OX - HY 


g [3] Mention two cases in which the quadrilateral is cyclic. 
[b] In the opposite figure : D 
AB is a diameter in a circle M C 
„BD isa tangent-segment 
and H is the midpoint of AC M 
Prove that : DBMH is a cyclic quadrilateral. a 
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E [n] In the opposite figure : 
ABisa tangent B 
» DC is a diameter in a circle M a 
„m (Z A) =40° " 
Find : m (Z BDC) with proof. 
[b] In the opposite figure : 
A ABC is inscribed in a circle 
» XY // BC 
Prove that : m (Z XAC) 2 m (Z YAB) e B 


[a] In the opposite figure : 


The sides of A ABC touches the circle 
externally at D » H and Q 


AD = 5 cm. s BH = 4 cm. »CQ=3cm. 
Find : The perimeter of A ABC 
[b] In the opposite figure : 
ADisa tangent to the circle at A 
» YX // CB 
Prove that : 
ADisa tangent to the circle 


passing through the points A » Y » X 


12 Damietta Governorate ) 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from the given answers : 


1 The angle of measure 20? is the complementary angle of the angle of measure «e+ » 
(a) 20 (b) 40 (c) 70 (d) 160 

2 If the two circles M ; N are touching externally : their radii lengths are 3 cm. » 7 cm. » 
then MN. cm. 
(a) 3 (4 (c) 6 (d) 10 
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3 The two diagonals are perpendicular and not equal in length in the -+--+ 
(1) rhombus. (D) trapezium. (c) square. (d) parallelogram. 


.4 The measure of the inscribed angle in a semicircle is equal to ------------ 


(a) 30 (b) 60 (c) 90 (d) 180 

5 In the opposite figure : 
If m (4 ADB) = 70? »then m (4 ACB) = +-+++---:-5++ x 
(a) 35 (b) 70 
(c) 90 (d) 140 

6 In A ABC »if (AB? = (AC) + (BC) +3 » then Z C is ———— 
(a) acute. (b) right. (c) obtuse. (d) straight. 

B [a] In the opposite figure : A B E 


ABisa tangent to the circle at A 

»m (4 MBE) = 120° 

Find with proof : m (Z AMB) 
[b] In the opposite figure : 

ABCD is a rectangle inscribed in a circle D A 

»the chord CE is drawn where CE = CD 

Prove that : C B 

: m (AB) =m (CE) 8 AE- BC 


©) [a] In the opposite figure : 
AB and AC are two chords equal in length 
in the circle M » X is the midpoint of AB 
» Y is the midpoint of AC 
m (Z BAC) = 80° 
1 Find: m (Z EMD) 2 Prove that : YE - XD 


[b] In the opposite figure : 
ABCD is a quadrilateral » AB = AD » m (Z ABD) = 30° D “SB 
m (Z C) 2 60? 
Prove that : ABCD is a cyclic quadrilateral. 
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uü [a] In the opposite figure : D 
CA and BD are two parallel chords N 


in the circle M » m (Z AMB) = 140° e " 
Find with proof : m (Z CAD) B CY 


[b] In the opposite figure : B 
AB and AC are two tangent-segments B A 
to the circle at B and C 
» CB bisects Z ACD » m (4 BCD) = 65° 
Find with proof : m (Z A) and m (Z D) DX 7c 


B [a] In the opposite figure : 
ECAB ,EGAB 
» m (AB) = 110° 


sm (Z CBE) = 85? 

Find with proof: 1 m (Z ADB) (2)m (4 BDC) 0 
[b] In the opposite figure : 

A ABC is right-angled at A 

AC = 3 cm. » BC = 6 cm. » m (Z DAB) = 60° 


Prove that : AD is a tangent to the circle 


passing through the vertices of A ABC c TER B 


13| Kafr El-Sheikh Governorate ame 


Answer the following questions : (Calculator is allowed) 


uU [a] Choose the correct answer from those given : 
1 The measure of the arc which equals half the measure of the circle is =- 
(a) 360 (b) 180 (c) 120 (d) 90 
‘2 ABC is a triangle in which (AC)? > (AB)? + (BC)? ; then the type of Z ABC 


(a) obtuse. (b) acute. (c) right. (d) straight. 
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(3| M and N are two intersecting circles » their radii lengths are 3 cm. and 5 cm. » 


(a) ]8 » ee[ (b) ]2 5 ee[ (c) Jo »2[ (à) ]2 »8[ 
[b] In the opposite figure : 


ADisa tangent to the circle M 


, AC intersects the circle M at B and C D 
» E is the midpoint of BC m (Z A) 256? E 
A 
C 
Find : m (4 DME) UT Pet 


a8 [a] Choose the correct answer from those given : 


1 The measure of the inscribed angle drawn in a semicircle equals --------------- x 
(a) 45 (b) 120 (c) 90 (d) 180 
2 The lateral area of a cube is 36 cm? > then its total area is =+- cm? 
(a) 18 (b) 54 (c) 81 (d) 216 


3 [n the opposite figure : 


m (AB) = 140° 

m (CD) = 50° then m (Z E) = ose o 

(a) 45 (b) 40 
(c) 95 (d) 55 


[b] In the opposite figure : 
AB is a diameter in the circle M 
> C Ethe circle M » m (Z CAB) = 30° 
» D is the midpoint of AC s DBM AC = {H} 
1 Find: m (AD) 2 Prove that : AB // DC 


[a] Two concentric circles at M » AB and AC are two chords in the larger circle touching 
the smaller circle at X and Y respectively 
Prove that : AB = AC 
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[b] In the opposite figure : 
ABC is a triangle in which m (Z BAC) = 90° 
»>BC=8cm. AC = 4cm. 
;m(Z BAD) = 60° 


D 


i ; 3 8cm. 
Prove that : AD is a tangent to the circle C em B 


passing through the vertices of the triangle ABC 


[a] [a] In the opposite figure : 
A circle is drawn touching the sides of 
the triangle ABC at D, E 5 F 
AD =3 cm. BD =2 cm. s AC = 8 cm. 
Find : The length of BC 


[b] In the opposite figure : 
AB and AC are two tangent-segments to the circle M 
, AB // CD » m (4 BMD) = 130° 
Find : m (Z A) 


1 5 | [a] State two cases of a cyclic quadrilateral. 
[b] In the opposite figure : 
AB is a diameter in the circle M » DC AB ; Dé AB p 
‚DE LAB »CE AB ¿CBN DE - (E] <i aN 
Find : m (Z ACB) | Fa. ^ 


2 Prove that : ACDE is a cyclic quadrilateral. 


14 El-Beheira Governorate EF 
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Answer the following questions : (Calculator is permitted) 


uU Choose the correct answer from the given ones : 


1 If the origin point is the midpoint of AB >A (5 »-2) »thenB is «+--+ 


(a) (5 »2) (b) (5 »—2) (c) (- 5 »—2) (d) (- 5 »2) 
2 The slope of the straight line: 3 X + 2 y = lis eee 

(a) 2 = e d) 2 

a) 3 5 c 3 (d) 2 
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[3| The measure of any interior angle of the regular pentagon is =- 
(a) 90° (b) 108? (c) 120? (d) 135° 

4) The ratio between the measure of the inscribed angle and the measure of the central 
angle subtended by the same arc equals ----.------- 


(a) 1:2 (b) 2:1 (c) 1:1 (d) 1:3 


i It is possible to draw a circle passing through the vertices of a -+-+ 


(a) trapezium. (b) rhombus. (c) parallelogram. (d) rectangle. 


| If the length of a diameter of a circle is 7 cm. and the straight line L is at a distance of 
3.5 cm. from its centre » then L is e 


(a) a secant to the circle at two points. (b) outside the circle. 


(c) a tangent to the circle. (d) an axis of symmetry of the circle. 


[a] In the opposite figure : 


(rm 


A triangle ABC is inscribed in the circle M 
in which: m (Z B) 2 m (Z C) 

» X is the midpoint of AB » MY L AC 
Prove that : MX = MY 


[b] In the opposite figure : 
ECAB.EZAB 
»m (AB) = 110° 
:m(Z CBE) = 85? 
Find : m (Z BDC) 


B ia In the opposite figure : 
AB is a chord in the circle M 
; CM // AB BC N AM - [E] 
əm (Z A) = 60° 
Find : m (Z B) 


[b] In the opposite figure : 


80° 

AB is a diameter in the circle M » AB N CD = {E} 3» D 
m A 

»m (Z AEC) = 30° » m (AC) = 80° E B 


Find : m (CD) 
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14 | [a] In the opposite figure : 


C 
AB is a diameter in the circle M 
» X is the midpoint of CA B A 
and XM intersects the tangent to the circle at B in Y 
Prove that : The figure AXBY is a cyclic quadrilateral. Y 
[b] In the opposite figure : 
AB is a chord in the circle M » AC bisects Z BAM ^ 
and intersects the circle M at C 
If D is the midpoint of AB (y 


» prove that : DM L CM 


L5] [a] In the opposite figure : 


AB and AC are two tangent-segments 
to the circle at B and C » m (Z A) = 40? 
Find with proof : m (Z D) 
[b] In the opposite figure : 
XA and XB are two tangents to the circle 
at A and B » m (4 AXB) = 50° 
m(Z DCB) = 115° 
Prove that : 


(TAB bisects Z DAX 


Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer : 
.1 | The inscribed angle in a semicircle is 77- angle. 
(a) an acute (b) an obtuse (c) a straight (d) a right 
|? If ABC is a right-angled triangle at B » AB 2 6 cm. » BC = 8 cm. » D is the midpoint of 
AC ,then BD asasi cm. 
(a) 10 (b) 20 (c) 5 (d) otherwise 
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.3 The tangent to a circle of diameter length 6 cm. is at a distance of --.-.-.-.--- cm. from 
its centre. 
(a) 6 (b) 12 (c) 3 (d) 2 

4 The number of axes of symmetry of the circle is -+ 
(a) 0 (b) 1 (c) 2 (d) infinite. 

5 A regular polygon » the measure of one of its interior angles is 144° » then the number 
of its sides is =e- sides. 
(a) 7 (b) 8 (c) 9 (d) 10 


8 In a cyclic quadrilateral » each two opposite angles are ~- 


(a) equal. (b) complementary. (c) supplementary. (d) alternate. 


©) [a] In the opposite figure : 


AD // BC »m (Z B) 2 74? A e - X 

— o/E 
» CE bisects Z DCF » m (Z DCE) = 53? 
Prove that : ABCD is a cyclic quadrilateral. B C F 


[b] In the opposite figure : 
AB and AC are two chords A 
in the circle M » m (Z BAC) = 65° (xr 
;D is the midpoint of AB C 


> E is the midpoint of AC 
Find : m (Z DME) 


w 


13] [a] In the opposite figure : 


KP cd | j 

AB and AC are two tangents ae, " 

to the circle M at B and C 

im(Z BAC) = 70?  BD- BC F 
C 


Find : m (Z ABD) c A 
[b] In the opposite figure : 

BA isa tangent to the circle M at A 

»BM = 10cm. BC = 4 em. s 

Find : the length of AB B 


> 
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u [a] In the opposite figure : 
A circle M » MX = MY » XB =5 cm. 
MX LAB ¿MY LCD 
Find : the length of CD 
[b] In the opposite figure : 
ABCD is a quadrilateral in which 


AB - AD »m (Z ABD) = 30? 
əm (Z C) = 60? 
Prove that : 


ABCD is a cyclic quadrilateral. c 


Gl [a] In the opposite figure : 


AB -AC.ECBC 
Prove that : A E 
m (Z AEB) 2 m (Z AEC) 


[b] In the opposite figure : 
ADisa tangent to the circle at A D 
» XY // BC 
Prove that : AD isa tangent to the circle 


passing through the points A » X and Y 


18 Beni Suef Governorate 2g 


Answer the following questions : (Calculator is allowed) 


LJ Choose the correct answer from those given : 
1 The measure of the inscribed angle drawn in a semicircle equals +++ 
(a)50 (b)90 (c) 120 (d) 180 
2 The angle whose measure is 50° complements an angle of measure == s 


(3) 310 (b) 130 (c)50 (d)40 
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.8 If M and N are two circles touching externally » their radii lengths are 7 cm. and 12 cm. 


»then MN = eese cm. 
(a) 5 (b) 7 (c) 12 (d) 19 
_4 The number of axes of symmetry of the isosceles triangle equals ---+--------- 
(a) 3 (b) 2 (c) 1 (d) zero. 
[5] A rhombus is of area 30 cm? and the length of one of its diagonals is 12 cm. » then the 
length of the other diagonal is =- cm. 
(a) 5 (b) 12 (c) 18 (d) 21 


6 In the opposite figure : 


AD is a tangent to the circle passing 


through the vertices of A ABC " 
> then m (Z DAB) = «reese o C 6cm. B 
(a) 30 (b) 45 (c) 60 (d) 90 


E [a] In the opposite figure : 
AB - AD »m (Z ADB) = 40° 
»m (4 BCD) = 80° 
Prove that : ABCD is a cyclic quadrilateral. 
[b] In the opposite figure : 
AB is a diameter in the circle M 
: AB N CD = (E) » m (AC) = 80° 
and m (Z AEC) = 20? 
Find : m (DC) 


Jg [a] In the opposite figure : 
AB and AC are two chords equal in length in the circle M 
» X is the midpoint of AB 


» Y is the midpoint of AC 
m (Z CAB) = 60° 


[1 Find : m (Z DME) (2|Prove that : XD = YE 
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[b] In the opposite figure : 


AB and AC are two tangents to 


B 
the circle at B and C ^ D 
m (4 BDC) = 65° i P, 
C 


Find : m (Z BAC) 


ü [a] In the opposite figure : 
AB is a diameter in the circlc M 
;BCisa tangent-segment to it at B 


; E is the midpoint of AD 


w 
> 


Prove that : EMBC is a cyclic quadrilateral. 
[b] In the opposite figure : 

AB is a chord in the circle M 

: MC // AB ¿BC N AM - (E] 


əm (Z A) = 60* 


Find : m (Z B) 


E [a]In the opposite figure : 


AB and XY are two parallel chords B 


in the circle » m (XC) =m (YC) 
Prove that : AC = BC 
[b]In the opposite figure : 
XA and XB are two tangents to 
the circle at A and B 
m (Z AXB) = 70? » m (4 DCB) = 125° 


Prove that : AB bisects Z DAX 


Geometry 


ma 


Answer the following questions : (Calculator is allowed) 


-Menia Governorate 


E Choose the correct answer : 


4 The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm. 


equals eee eoa es orent cm? 
di asi (c) 24 (d) 48 
2 The measure of the inscribed angle equals -------.------. the measure of the central angle 


subtended by the same arc. 


(a) half (b) twice (c) quarter (d) third 

[3] Z Aand Z B are two complementary angles » m (Z A) = 40° , then m (4 B) = eerren j 
(a) 360 (b) 140 (c) 60 (d) 50 

4 M and N are two circles touching externally » their radii lengths are 3 cm. and 5 cm. » 
then MN = er-eeeeeseees cm. 
(a) 3 (b) 5 (c)8 (d)2 

5 If ABCD is a cyclic quadrilateral , then m (Z BAC) = m (L Mil ) 
(a) BCA (b) DBA (c) BDC (d) ACD 


‘6 In A ABC 5 if (AC) > (AB) + (BC)? » then the angle B is -+-+ 


(a) acute. (b) obtuse. (c) right. (d) straight. 


L2] [a] In the opposite figure : " 
AB =AC ; X is the midpoint of AB 
: MY LAC 
Prove that : MX = MY 


B C 


[b] In the opposite figure : 
ABC is a triangle drawn 
inside the circle M » m (Z MBC) = 25? 
Find : m (Z BAC) 
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Bg [a] In the opposite figure : A 
AB 2 AC » m (Z D) = 100° 
m (Z ACB) = 50? 
Prove that : ABDC is a cyclic quadrilateral. anat 
[b] In the opposite figure : 
AB and AC are two tangents to 


the circle and m (Z D) = 70? 


Find : m (Z A) 


ü [a] In the opposite figure : 
CDisa tangent to the 
circle at C and CD // AB 
Prove that : AC = BC ^ 
[b] In the opposite figure : 
m (Z ABE) = 110° A 
and m (4 CAD) = 35° 


Prove that : m (DA) -m (DC) uo 


1 5 | [a] In the opposite figure : 
AE = DE 
Prove that : EC = EB 
[b] In the opposite figure : C 
AB and AC are two chords 
in the circle M 
and m (Z A) = 50? 


Find : m (reflex Z CMB) 
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Answer the following questions : (Calculator is permitted) 


u Choose the correct answer : 
1 The area of the rhombus whose diagonal lengths are 3 cm. and 4 cm. is +++-++-+-+ cm? 
(a) 48 (b) 24 (c) 12 (d) 6 


2 The inscribed angle drawn in a semicircle is ===- 


(a) acute. (b) obtuse. (c) right. (d) straight. 
3 IfA ABC ~A XYZ »m(ZA)=50°  m(Z B) = 60? , then m (Z Z) = eree " 
(a) 110 (b) 70 (c) 60 (d) 50 
4 If M and N are two circles touching internally » their radii lengths are 3 cm. and 5 cm. » 
then MN à «e cm. 
(a) 2 (b) 3 (c) 6 (d) 8 


5 If the ratio between the perimeters of two squares is 1 : 3 » 


then the ratio between their areas is =e 


(3) 1:3 (b) 3:1 (c)9:1 (d) 1:9 
8 If ABCD is a cyclic quadrilateral » then m (Z A) + m(Z C) - 80° = veer- ? 
(a) 60 (b) 80 (c) 100 (d) 180 


L2] [a] In the opposite figure : 
AB and AC are two chords equal in length in the circle M 5 
X is the midpoint of AB ; Y is the midpoint of AC; 
m (Z CAB) = 50? 
1 Find with proof : m (Z DME) 
2 Prove that : XD = YE 


[b] In the opposite figure : 
ABCD is a quadrilateral inscribed 
in a circle in which AB = DC 
Prove that : AC = BD 
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13] [a] In the opposite figure : 


AB ; AC are two tangents to the circle at B » C 


B 
sm(Z A)= 50° fa 
[A 
Find with proof : m (Z BDC) De 
C 


[b] In the opposite figure : 
BC is a diameter in the circle M 
^ ED L BC 
Prove that : 
^ ABDE is a cyclic quadrilateral. 


2|m(Z CED) = 1 m (AC) 


a] [a] In the opposite figure : 
M is a circle , MD = ME 
» D is the midpoint of AB 
» ME L AC » m (Z ABC) = 65° 
Find with proof : m (Z BAC) 

[b] In the opposite figure : 

ABCD is a quadrilateral inscribed 
in the circle M 5 BO // DC 


;m(Z EBO) = 65? » m (Z BAD) = 120° 


Find with proof : m (Z ADC) 


[5| [a] In the opposite figure : 
m (AB) = 50° 
Find with proof : 
[1]m (4 ADB) 
8 m (ADB) JH 


[b] In the opposite figure : 
AB , AC are two tangents to the circle at B » C 
əm (4 A) 2 70?  m(Z CDE) = 125? 
Prove that : 
[S] CB 2 CE 
(2| BC bisects Z ABE 
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Answer the following questions : (Calculator is permitted) 


Lt] Choose the correct answer : 
1 In the cyclic quadrilateral » each two opposite angles are =- 


(a) equal in measure. (b) supplementary. 


(c) alternate. (d) complementary. 


2 The length of the side opposite to the angle of measure 30° in the right-angled triangle 


equals oee the length of the hypotenuse. 
(a) d (b) 4 (c) 4 (d) 2 
3 The inscribed angle drawn in a semicircle is e- angle. 
(a) an acute (b) a straight (c) a right (d) an obtuse 
4 A rhombus whose two diagonal lengths are 6 cm. » 8 cm. 5 then its area is -+-++-+-+-++++- cm? 
(a) 48 (b) 24 (c) 14 (d) 12 


5| The measure of the exterior angle of the equilateral triangle equals -------------- 
(a) 60 (b) 108 (c) 120 (d) 135 
8 The number of circles passing through three collinear points is =+- 


(a) infinite. (b) two. (c) one. (d) zero. 


@ [a] In the opposite figure : 
AD isa tangent to the circle M 
» AC intersects the circle M at B «C 
»m (Z A) = 56? and H is the midpoint of BC 
Find with proof : m (Z DMH) 
[b] In the opposite figure : 
ABCD is a quadrilateral » AB = AD 
m (Z ABD) = 30? » m(Z C) = 60° 


Prove that : ABCD is a cyclic quadrilateral. 
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B" [a] In the opposite figure : 
A circle is drawn touching the sides 
of the triangle ABC ; AB >BC , AC 
at D E»F»AD-5cm. 
; BE = 4 cm. s CF = 3 cm. 
Find : the perimeter of A ABC 


[b] In the opposite figure : 
E EAB > E AB » m (áB) = 110° 
»m (4 CBE) = 85? 
Find : m (4 BDC) 


14 | [a] In the opposite figure : 
AB , AC are two tangents to the circle at B » C 
m (Z A) = 70? 
əm (Z CDE) = 125° 
Prove that : CB = CE 


[b] In the opposite figure : 
ABCD is a rectangle inscribed 
in a circle » the chord CE 


is drawn where CE = CD 
Prove that : AE - BC E 


[a] In the opposite figure : A 
ABC is a triangle inscribed in 
the circle M in which m (Z B) 2 m (Z C) > 
X is the midpoint of AB ; MY L AC 
Prove that : MX = MY 


[b] In the opposite figure : 
AB is a diameter in the circle M 
m (Z ACD) = 115° 
Find : m (Z DAB) 


Geometry 
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Answer the following questions : (Calculators are permitted) 


uu Choose the correct answer from those given : 
^ The length of a semicircle equals -+--+ 
(a) Ter (b) 180° (c) 4. mr (d)23tr 
2 The sum of measures of the interior angles of a triangle equals --------------. 
(a) 180? (b) 360° (c) 540° (d) 720° 
3 The eeeeeee is a rhombus » one of its angles is a right angle. 
(a) rectangle (b) square (c) parallelogram (d) trapezium 


4 The measure of the inscribed angle equals -+ the measure of the central angle; 
subtended by the same arc. 


24. gL 41 
(a) 5 (b)2 (€) 4 (d) 4 
.5 The measure of the exterior angle of the equilateral triangle equals + 
(a) 90° (b) 180° (c) 120? (d) 60° 
8 The number of the common tangents of two circles touching externally equals =- 


(a) 1 (b) 2 (c)3 (d)4 


a [a] Draw AB where AB = 5 cm. » then draw a circle passing through the two points A and 
B ; the length of its radius is 3 cm. » using your geometric instruments (Don't remove 


the arcs) How many circles can be drawn ? 


[b] In the opposite figure : 


Two concentric circles of centre M » AB ^ GAS 


and CD are two chords in the greater circle 


and tangent-segments to the smaller circle at E and F au 
Prove that : AB = CD e 


a [a] In the opposite figure : 
AD // BC ;F € BC , CE bisects Z DCF , 
m (Z B) 2 70? m (4 ECF) = 55? 
Prove that : ABCD is a cyclic quadrilateral. 
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[b] In the opposite figure : 
A » B and C are three points lie on the circle M 
where: m (AB)2m (BC) = m (CA) 
1. Find by proof : m (Z ABM) 


2 Prove that : A ABC is an equilateral triangle. 
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L4] [a] In the opposite figure : 
AC and BD are two chords in the circle M 
» ACN BD ={E} » m (4 AED) = 110? » m (Z B) = 80° 
Find by proof : m (Z D) »m (AD) 
[b] In the opposite figure : 
AB and AC are two tangent-segments to the circle M 


at B and C » m (Z ACB) = 65? 
Find by proof : m (Z A) » m (Z D) 


a] [a] In the Opposite figure : 
ABisa tangent-segment to the circle M at B 
» DC is a chord in the circle M » DC N BA = {A} 
; E is the midpoint of CD 
, EM N the circle M = {F} , m (4 A) = 30° 
1 Prove that : ABME is a cyclic quadrilateral. 
2) Find: m (BF) 
[b] In the opposite figure : 
LXisa tangent to the circle at X » EF // YZ 
» where YZ is a chord in the circle M 
Prove that : XL isa tangent to 


the circle passing through the points X » E and F 


o 
30 
A 


Q 
is) 
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Answer the following questions : 


u Choose the correct answer from those given : 


1 If the diameter length of a circle is 8 cm. and the straight line L is at a distance of 4 cm. 


from its centre » then L is e- the circle. 

(a) a tangent to (b) a secant to (c) outside (d) an axis of symmetry of 
? The measure of the inscribed angle which is drawn in 4 a circle equals -4 

(a) 45° (b) 90° (c) 120? (d) 135? 


3 The two tangents to a circle at the two endpoints of a diameter of it are ----+---------- 
(a) parallel. (b) perpendicular.  (c)intersecting. (d) coincident. 


4 The sum of measures of the accumulative angles at a point is =- 


(a) 630? (b) 360° (c) 603° (d) 306° 
5 The area of a square is 25 cm? , then its perimeter is ----+--+++++-+: cm. 
(a) 5 (b) 10 (c) 15 (d) 20 


8 The measure of the supplementary angle of the angle whose measure is 60° equals --.----------- 


(a) 30° (b) 90° (c) 120° (d) 180° 


[2] [a] In the — í 
m (Z A) = 30° ; m (CE) = 120° 
,m (BC) = m (DE) 
1 Find : m (BD) 
2 Prove that : AB = AD 
[b] In the opposite figure : 
AB 2 AC > X is the midpoint of AB 
» Y is the midpoint of AC sm (Z A) = 60° 
1 Find: m (4 DME) 
2 Prove that : XD = YE 
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Bg [a] In the opposite figure : 
ABCD is a quadrilateral , AB = AD 
m (Z ABD) = 35? ,m (Z C) = 70? 
Prove that : ABCD is a cyclic quadrilateral. 
[b] In the opposite figure : 
AB is a diameter of the circle M 
»m (Z CAB) = 30° 5 D is the midpoint of AC 
Find : | 1m (Z BDC) 
(8| m (AD) 


[4] [a] In the opposite figure : 
The sides of A ABC touches the 


circle externally at D » E O 
IT AD = 5 cm. » BE = 4 cm. » CO = 3cm. 
Find : the perimeter of A ABC 


[b] In the opposite figure : 
AO isa tangent to the circle 
at A » AO // DE 
Prove that : 


DEBC is a cyclic quadrilateral. 


15] [a] In the opposite figure : 
ABCD is a quadrilateral inscribed 
in a circle » where m (Z ABE) = 100° 
m (Z CAD) = 40° 
Prove that : m (CD) -m (AD) 
[b] In the opposite figure : 
AB and AC are two tangents to the circle 
at B and C » m (Z A) = 50? 
Find : m (Z BEC) 
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Answer the following questions : 


u Choose the correct answer from those given : 


(1 The area of the square whose side length is 6 cm. is 


—- cm? 
(a) 12 (b) 24 (c) 36 (d) 60 
.2|M and N are two circles touching externally » their radii lengths are 3 cm. and 5 em. » 
then MUN se -siisrsscoses cm. 
(a) 5 (b)8 (c)2 (d)3 
'3 The angle whose measure is 50° complements an angle whose measure is =+ p 
(a)40 (b) 60 (c) 90 (d) 180 
4 If ABCD is a cyclic quadrilateral » m (Z A) = + m (ZC) »thenm(Z A) = verre ° 
(a) 90 (b) 80 (c) 60 (d) 50 
(5lIn A ABC »if (AC = (AB) + (BC); then Z B is «+ angle 
(a) an acute (b) a right (c) an obtuse (d) a straight 
6 In the opposite figure : A 
Misa circle » if m (BC) = 80° 
s then m (Z A) = veer o 
(a) 10 (b) 20 
(c)30 (d)40 i 


o 
80 


al [a] In the opposite figure : 
ADisa tangent to the circle M at D 
» AB intersects the circle at B and C 


»m(Z A) = 50° , E is the midpoint of BC 
Find : m (Z DME) 


[b]In the opposite figure : 
A ABC is a triangle inscribed in 
the circle M » m(Z B)2m(Z C) 


» X is the midpoint of AB: MY L AC 
Prove that : MX = MY 
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ED [a] In the opposite figure : 
AB is a diameter of the circle M 
m(Z DCB) = 60° 
Find : m (Z ABD) 
[b] In the opposite figure : 
AB - AC »m (Z BDC) = 80° 
:m(Z ACB) = 50? 
Prove that : 


The figure ABCD is a cyclic quadrilateral. 


[4] [a] In the opposite figure : 
ABC is a triangle inscribed in the circle M 
m (Z A) = 30? 
(1 Find : m (Z BMC) 
2 Prove that : A MBC is an equilateral triangle. 
[b] In the opposite figure : 
m (Z ADB) = 30° 
m (Z C) 2 70? 
Find : m (Z ABD) 


E [a] In the opposite figure : 


AB ; AC are two tangents to the circle at B » C 
and m (Z BDC) = 70° 


Find : m (Z A) 


[b]In the opposite figure : 
The inscribed circle M of A ABC touches 
its sides AB » BC and AC at D 
» E and F respectively. 
If AD = 5 cm. » BE = 4 cm. and CF = 3 cm. 


» find : the perimeter of A ABC 


Geometry 
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Answer the following questions : (Calculator is allowed) 
E Choose the correct answer from those given : 
1 The circumference of the circle of radius length 7 cm. is «eese cm. 
(a) 1 (b) 22 (c) 44 (d) 154 
2 In the opposite figure : 
If m (Z B) = 60? sm (Z ACD) = 130° 


»>C EBD then m(Z A) = eee o 
(a) 40 (b) 50 D : C b 
(c) 60 (d) 70 


3 The measure of the inscribed angle drawn in a semicircle is =Ê 
(a) 45 (b) 90 (c) 120 (d) 180 

4 In the opposite figure : - 

A circle of centre M 


If MABC is a rectangle -— 


» then the radius length of the circle equals -++ 


b 
(vj 


(a) BC (b) AC 
(c) AM (d) AB 
5 The straight line perpendicular to any chord from its midpoint is === =- of the circle. 
(a) a chord (b) a radius (c) a diameter (d) an axis of symmetry 
6 The number of cyclic quadrilaterals in A 
the opposite figure is +7777 
(a) 1 (b)3 p 
(c)6 (d)9 : ; 
c E B 
12 | [a] In the opposite figure : ^ 
If MD = ME »m (Z B) = 65? a" 
,MD L AB ¿ME L AC / * X 
» then find : m (Z A) D 78 
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[b] In the opposite figure : A 
ABCD is a quadrilateral D Ze B 
in which m (Z A) = 120? 
» BC = CD = DB 
Prove that : ABCD is a cyclic quadrilateral. c 


g [a] In the opposite figure : 
M isa circle » m (Z BMC) = 80° 
Find: 1 m (Z A) 
2 m(Z MBC) 


[b] In the opposite figure : 
Misa circle with radius length 5 cm. 
s YZz8cm. 
XY isa tangent to the circle M at X Sem, 


Find : the length of XY X Y 


1 4 | [a] In the opposite figure : 


AB 5 AC are two tangents 
to the circle at B » C 
m (Z D) z 70? 
Find : m (Z A) 
[b] In the opposite figure : 
A circle is drawn touching 
the sides of the triangle ABC 
(AB BC ; CAat D SE SF 
»AD=5cm. »BE=2cm.»CF=3 cm. 
Find : the perimeter of A ABC 


Bg [a] In the opposite figure : 
If m (Z C) = 20° 
m (CH) = 140° 
» find : 
im(ZH) 2 m(BD) 3 m(ZA) 
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[b] In the opposite figure : 
m (Z ABH) = 100° 
m (Z CAD) = 40° 
Prove that : m (CD) =m (AD) 


Answer the following questions : 


u Choose the correct answer from those given : 


|1| The measure of the inscribed angle drawn in a semicircle equals -------- 


(a) 45? : (b) 90° (c) 120° (d) 80° 
2 The angle of tangency is included between --------------- 
(a) two chords. (b) two tangents. 
(c) a chord and a tangent. (d) a chord and a diameter. 
3 ABCD is a cyclic quadrilateral » m (Z A) = 120? »then m (Z C) = eee x 
(a) 60 (b) 120 (c) 90 (d) 180 
4 M and N are two circles touching internally : their radii lengths are 5 cm. and 9 cm. » 
then MN Erec cm. 
(a) 14 (b) 4 (c) 5 (d) 9 
15. The number of symmetry axes of any circle is +77 e=7=e 
(a) zero. (b) 1 
(c) an infinite number. (d) 3 


6 In the opposite figure : 
A circle of centre M in which AB // CD 


» then ELELE TEE t B 
(a)m (AC) 2 m (BD) (b) AB 2 CD 


(c) AC // BD (d) m (&C) » m (BD) 


Bg [a] In the opposite figure : 
m (Z CMB) = 120° 
Find : m (Z BAC) 
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[b] In the opposite figure : 
AB and AC are tangents to the circle M 
:m(Z BAC) = 50° 
Find : 
[1] m (4 ABC) 
[2] m (4 ACB) 


[a] In the opposite figure : 


Final Examinations 


AB and AC are two chords equal 


in length in the circle M , X is the midpoint of AB 


» Y is the midpoint of AC » m (Z HMD) = 120° 
[1] Find : m (4 BAC) 
(2| Prove that : DX = HY 
[b] In the opposite figure : 
AB=AC > m(Z BDC) = 60° 
and m (Z ACB) = 30° 
Prove that : ABDC is a cyclic quadrilateral. 


[a] In the opposite figure : 
m (CH) = 80° 
m (Z CAH) = 30° 
Find : m (BD) 

[b] In the opposite figure : 

ACzCD 
:m(Z ADC) = 50° 
Find : m (Z CBD) 


[a] In the opposite figure : 
AB is a diameter in the circle M 
»CDisa tangent to the circle M at C 
CD // AB 
Find : m (Z ABC) in degrees. 


B 
A 60 >D 
136. 
C 
o 
C B30 | 
80 D 
H 
A 
D 
B 
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[b] In the opposite figure : 
AB 2 AD »m (Z BCH) = 60° 


Prove that : 


the triangle ABD is equilateral. 


i 
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Answer the following questions : 


u Choose the correct answer from those given : 


1 M and N are two circles of radii lengths 9 cm. and 4 cm. respectively » MN = 5 cm. » 


then the two circles are --- 
(a) touching externally. (b) touching internally. 
(c) intersecting. (d) distant. 


2 The length of the side opposite to the angle of measure 30? in the right-angled triangle 


equals veee the length of the hypotenuse. 
3 
(a) 4 wL o2 (d)2 
B 
.3 In the opposite figure : 
m (Z AMC) = 120° , then m (4 ABC) = «+--+ o 
(a) 360 (b) 240 pg 
€ A 
(c) 90 (d) 60 
4 A rhombus whose diagonal lengths are 6 cm. » 8 cm. » then its area is +--+ cm? 
(a) 2 (b) 12 (c) 24 (d) 48 


r1 


In the opposite figure : 
ABCD is a cyclic quadrilateral » m (Z B) = 80° 


s then m (Z D) = «sss o 
(a) 10 (b) 100 
(c) 80 (d) 180 


6 The number of symmetry axes of any circle is eese- 
(a) 1 (b) 2 (c) 3 (d) an infinite number. 
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Final Examinations 


a [a] In the opposite figure : 
M is a circle in which : D is the midpoint of AB 
» Eis the midpoint of AC » m (Z B) 2 m (Z C) 
Prove that : MD = ME 
[b] In the opposite figure : 
M is a circle of radius length 6 cm. 
» XY 2 8 cm. » MY f the circle M = {F} 
»>FY =4cm. 


Prove that : XY isa tangent to the circle M at X 


[a] In the opposite figure : 
AB and CD are two chords in the circle M 
, ABN CD ={E} , m (Z DEB) = 110° 
» m (AC) = 100° 
Find : m (Z DCB) 
[b] In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M 
M GAB CB -CD »m(Z BCD) = 140° 
Find : m (Z A) » m(Z ADC) 


[4] [a] In the opposite figure : 


AB is a diameter in the circle M 


> X is the midpoint of AC > YB isa tangent to the circle M 
XM BY - [Y] 
Prove that : AXBY is a cyclic quadrilateral. 


[b] Find the length and the measure of the arc » which is opposite to an inscribed angle of 
measure 45? in a circle whose radius length is 7 cm. (Consider 1.2 ) 


T 
B In the opposite figure : 
AB and AC are tangent-segments to the circle 
at B and C » m (4 BAC) = 60? » m (4 CDE) = 120° 


Prove that : BCE is an equilateral triangle. 
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Geometry 


[5] In the opposite figure : 
ABC is a right-angled triangle at A , 
AC =3 cm. » BC = 6 cm. » m (Z BAD) = 60? 
Prove that : AD is a tangent to the circle 
passing through the vertices of A ABC 


26 Red Sea Governorate o 


Answer the following questions : 


u Choose the correct answer from those given : 
1 The area of the circle whose radius length is 3 cm. equals ~- cm: 
(a) 9t (b) 67 (c) 12 7t (d) 15 3t 
2 The number of symmetry axes of the circle is -----+---+---- 
(a) zero. (b) 1 (c) 2 (d) an infinite number. 
3 The number of circles which pass through three non-collinear points is =- 
(a) 1 (b) 2 (c) 3 (d) zero 


4 Mand N are two circles touching externally » the lengths of their radii are 5 cm. 


and 3 cm. s then MN = «+--+ cm. 

(a) 8 (b) 2 (c) 9 (d) 6 
5 In the opposite figure : 

fü. (ZA) a ern o 

(a) 80 (b) 100 

(c) 110 (d) 90 
8 In the opposite figure : 

m (BC) = 100? , then m (Z A) = errseseee o 

(a) 100 (b) 90 

(c) 50 (d) 40 


E [a] In the opposite figure : 
M is the centre of the circle » D and E are 
the midpoints of AB and AC respectively » m (Z A) = 70? 
Find : m (Z DME) 
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Final Examinations 


[b] In the opposite figure : 
AB) CD = (E] 
»m (AC) = 50° »m (BD) = 100° 
Find : m (Z AEC) 


Bg [3] In the opposite figure : 
m (Z BAC) = 50? , m(Z BCA) = 35? 
m(Z D) = 85? 


Prove that : ABCD is a cyclic quadrilateral. 


[b] In the opposite figure : 
A circle M » m (Z MBC) = 40? 
Find : m (Z A) 


[a] [a] In the opposite figure : 
A circle M is drawn touching the sides of A ABC 
at D , E and F , BE = 5 cm. 
AD 23cm. CF = 4 em. 
Find : the perimeter of A ABC 
[b] In the opposite figure : 
M is the centre of the circle 
»>MD 1 AB,ME LAC 
»MD=ME :m(Z B) = 70? 


Find : m (Z A) 


[a] In the opposite figure : 
E ECB » m (Z ABE) = 100° 
m (Z CAD) = 40° 


Prove that : m (CD) -m (AD) 


Geometry 


[b] In the opposite figure : 


AX is a common tangent to the two circles 
touching internally at A 
Prove that : BD // CE 


Matrouh Governorate 


Answer the following questions : 


E Choose the correct answer from those given : 


1 


m| 


The two opposite angles in the cyclic quadrilateral are =- 
(a) equal in measure. (b) complementary. 


(c) supplementary. (d) alternate. 


| The circumference of a circle equals -e 


(a) Jtr (b) 23tr (c) Ur? (d) 27t 
The measure of the inscribed angle is =-= the measure of the subtended arc. 
(a) + (b) + (c) + (d) 4 
The square whose side length is 4 cm. » its area is ^ cm? 
(a) 4 (b) 8 (c) 16 (d) 24 
; The tangent to a circle of diameter length 6 cm. is at a distance of ~- cm. from its centre. 
(a) 6 (b) 12 (c) 3 (d) 2 
ABC is a right-angled triangle at B » then (AB)? + (BC)? re 
(a) (AC)? (b) (AB)? (c) (BC (d) 2 (AC)? 


a [a] In the opposite figure : 


[b] In the opposite figure : 
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M is a circle » AB isa tangent-segment to the circle M at A 
əm (4 B) = 30° 
Find : m (Z ADB) 


ie] 
> 


ABCD is a quadrilateral in which AB = AD 
m (Z ABD) = 30° and m (Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 


Final Examinations 


ED [a] In the opposite figure : 
ECAB > EG AB > m(AB) - 110° 
m(Z CBE) = 85? 
Find : m (4 BDC) 


[b] In the opposite figure : 
AB and AC are two chords equal in length T5 
in the circle M » X is the midpoint of AB 
» Y is the midpoint of AC » m (Z CAB) = 70? t 
(1 Calculate : m (4 DME) AX XS 
2 |Prove that : XD = YE 


aü [a] In the opposite figure : 
BDisa tangent to the circle M A 
əm (4 BAM) = 30° 
Find : m (Z ABD) angle of tangency. 


[b] In the opposite figure : Ç 
AB - AC ,EGBC 
Prove that : 
m(Z AEB) 2 m (Z AEC) B 


Bg [a] Complete the following : 


|^ The line of centres of two intersecting circles is «771+ to the common chord 


[b] In the opposite figure : 
XA and XB are two tangents to the circle 
at A and B » m (4 AXB) = 70? 
əm (4 DCB) = 125° 
Prove that : AB bisects Z DAX 


Answers of governorates' 
examinations of geometry 


[a] The measure of the arc = H x 360° = 90° 

+ the length of the are = i x2x a x 14=22 cm. 
[b] = AB 5 AC are two langent-segments 

“«. AB=AC 


cm (4 ACB) =m (4 ABC) = 10 —8Y = sge 
s~ MCisaradius ~. MC LAC 
^ m(Z ACM) =90° 
^ m(Z BCM) = 90° — 50° = 40° (The req.) 
la] 
-. We can draw two circles. 
[b] m(XY)s m(Z XMY)=130° (First req.) 
se m(ZXZY)= 4 m(XY)= 4 x 130° = 65* 


(Second req.) 
- m(Z LZX) = 180° — 65° = 115° 
In AZXL: ~ ZL=ZX 
^ mG Lye m(Z LXZ) e 10-15 «39° 3j 
7 (Third req.) 


[a] ~ HX isa tangent to the circle M 
MX LHX ^ m (4 HXM) = 90° 
++: AB is a common chord 


+ MN is the line of centres 


Answers of Final Examinations 


-ABALMN m (. HYM) = 90° 
^m. HXM)* m(Z HYM) = 90* + 90* = 180° 
7 HXMY is acyclic quadrilateral. (Q.E.D.) 
[b] Const : Draw. BD 
Proof : « AB is a tangent 
- mz EBD) 
=i m(BD)=ss° A 
^nm (4 ABD) = 180° — 55° 
= 125° 


L m (BC) = 20° 


2 


se m(4 D)= 
< In A ABD: 
m(Z A) = 180° — (125° + 20°) = 35° (The req.) 


[a] ~ D is the midpoint of XY 


~ MDLXY zm MDX) = 90° 
+7 His the midpoint of XZ 

S MHL XZ zm (4 MHX) = 90° 
sv MD = MH oo XY=XZ a) 


From the quadrilateral XDMH : 

<. m (4 X) = 360° — (90° + 90° + 120°) = 60° (2) 
From (1) *(2): 

~s. A XYZ is an equilateral triangle. 
XY / DH + XZ is a transversal 
^ mc. XHD)=m (4 YXH) (alternate angles) (1) 


s m(Z L) (inscribed) = m (Z YXZ) (tangency) 
(2) 


(Q.E.D.) 
[b] 


From (1) and (2) : s. m(Z L) =m (4 XHD) 
7. DHZL is a cyclic quadrilateral. (Q.E.D.) 


[a] ^ D is the midpoint of AB 


~ MD.LAB ^ m GC MDA) = 90* 
vs His the midpoint of AC 
« MH LAC ^ m (MHA) = 90° 


From the quadrilateral ADMH : 
^ m(Z DMH) = 360° — (90° + 90° + 60°) 
=120° (The req) 
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Geometry 


[b] + m(Z D)= + m(Z AMB) 
(inscribed and central angles subtended by AB) 
" m( D)e J- x 1405 2 70? 
sv AC // DB. > AD is a transversal 
^m. DAC) + m(Z D) = 180* 


(two interior angles in the same side of the 
transversal) 


^m DAC) = 180° — 


lal «> mcz DHB) = + [m (68) + mAC)] 


70° 2110? (The req) 


- 110° = 4 [m (BB) + 100] 
2220 =m (DB) + 100° =. m (DB) = 120° 
^ m( DCB) = 4 m (DB) = 4 x 120° = 60° 
(The req.) 
[b] : m(Z BCD) = 4 m (4 BMD) 
(inscribed and central angles subtended by BD) 
s m (4 BCD) = i x 130° = 65* 
-+ AB / CD + BC is a transversal. 
^ m (4 ABC) = m(Z BCD) = 65° 
(alternate angles) (1) 
k AB SAC äre two tangent-segments 
^ AB=AC 


^m ACB)e m(Z ABC) = 65° Q 
From (1) and (2) : 

- m (Ż ACB) =m (4 BCD) = 65* 

s. CB bisects Z ACD (First req) 


In A ABC: 
m (Z A) = 180° — (65° + 65°) = 50° (Second req.) 


a 


[a] «> m(Z ACB) = + m (Z AMB) 
(inscribed and d angles subtended by AB) 


*»m(Z ACB) = i x 120° = 60° a) 
SDI ^ nmm 
AC - BC (2) 
From (1) and (2) : 
^ A CAB is an equilateral triangle, (Q.E.D.) 
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[b] : X is the midpoint of AB >. MX LAB 
s Yisthe midpointof AC ~. MY LAC 
+ AB=AC z. MX=MY 
+: MD=MH=r 
By subtracting : 
^ XD=YH (QED) 

la] - DH / BC ~ m (BD) =m (CA) 


- m(4 BAD) e m(Z CAH) 
Adding m (Z BAC) to both sides 
^ mi DAC) =m (Z BAH) 
[b] ~ XY // BD » AB is a transversal 
^ m (4 YXB)em(Z XBD) (alternate angles) 
v m(Z ACB) (inscribed) = m (Z ABD) 


(Q.E.D.) 


* 


(tangeney) 
^ m (4 YXB) =m (Z ACB) 
^ AXYC is a cyclic quadrilateral. (Q.E.D.) 
3 Alexandria 

alb alce [3d [s]a 5b |8c 
[a] + DH // BC ^ m (DB) =m (CH) 

^ m(Z DAB) =m (2 CAH) (Q.E.D.) 
[b] < D is the midpoint of AB 

<. MD LAB ^ m(Z ADM) = 90° 

+s His the midpoint of AC 

~ MH LAC " m (4 AHM) = 90° 


From the xine ADMH : 
^ m (4 DMH) = 360° — (90° + 90° 4 60°) 


= 120° (The req.) 
[a]; CB=CD_ ~ m(CB)e m (CD) a) 
>: AC is a diameter 
= — 
7^, m (ABC) = m (ADC) (2) 
Subtracting (1) from (2) : 
^ m (AB) = m (4D) (QED) 


Answers of Final Examinations 


[b] : m(AX) e m (AY) A From the quadrilateral AXMY : 
“m(ZACX)=m(ZABY) ý x m (4 DME) = 360° — (90° + 90° + 70°) = 110° 
and they are drawn on HD (First req.) 
and on one side of it B > AB=AC S MX=MY 
^. BCHD is a cyclic quadrilateral. s% MD =ME= 

(Q.E.D.) By subtracting : ^. XD = YE (Second req.) 
oc [b] m (BC) =m (DE) 

[a] The length of AB 210,547, 2 Ng (Bis bd moci 

360° uj s m(CD)=m(EB) — »m(ZC)em(ZE) 
«item, (The req.) |». IN AACE: AC =AE 

[b] ^ ABCD is a cyclic quadrilateral. >-:m(CB)=m(ED) +. CB=ED 
^ m(Z ADC) = m (4 ABH) = 100° ^A AB=AD (QED) 
In AACD: Hg = 
<. m (4 ACD) = 180° — (100° + 40°) = 40° 

[a] In A ABD: + AB =AD 
PESE UB RE ONE 7 m (4 ABD) =m (Z ADB) = 30* 
= CD=AD (Q.E.D.) 


^m A) = 180° — (30° + 30°) = 120° 


* 


[a] = XC 5 XA are two tangent-segments 
4 XC2 XAz5cm. 
V YC + YB are two tangent-segments 
^ YCz YBz8cm. 
-. The perimeter of AXYB =5+5+8+8+ 10 
=36cm. (The req.) 


a 


E 


[b] In AABC: +~ CB=CA 
- m(Z B)2m(Z BAC) 
ss AB// CD » AC isa transversal 
- m(Z ACD) =m (Z BAC) (alternate angles) 
^ mz B)2m(z ACD) 
~ CDisa tangent to the circle circumscribed 


about A ABC (Q.E.D.) 
a EI-Kalyoubia : 
11d [Zla Ble ad 5b (6d 
[a] ^ X is the midpoint of AB 
s. MX LAB ^ m (4 AXM) = 90° 
1s Y is the midpoint of AC [b] 
- MY LAC ^ m(Z AYM) = 90° 


~<. ABCD is a cyclic quadrilateral. 
[b] E 
S AD=AF=3cm. 
< BD > BE are two tangent-segments to the circle 
^ BD=BE=4 em, 


Um(ZA)*m(Z C)z 120° + 60° = 180° 


(Q.E.D.) 


AD » AF are two tangent-segments to the circle 


‘ CE > CF are two tangent-segments to the circle 
4^ CEZ CF 22cm. 


7. The perimeter of AABC 23344242 


-|8em.  (Thereq.) 
v ADisa tangent to the circle 
^ m(Z DAC) (tangency) 
-m(ZB)(nscribed) (1) B 


< XY // BC 5 AB is a transversal 
<. m(4 AXY)=m (Ż B) 
(corresponding angles) 

From (1) and (2) : ". m (4 AXY) =m (4 DAC) 
+ ADisa tangent to the circle passing through 


(2) 


the points A » X and Y (Q.E.D.) 


 m( AEC) » 4 [m (AC) + m (8D)] 
- m(Ż AEC) = -L (50° + 80°) = 65° (The req.) 
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Geometry 


[a] ~ DE // BC 
z. m (DB) = m (EC) adding m (BC) to both sides 
^ m(DC) = m (EB) 


^ m (Z DAC) =m (Z BAE) 
[b] : m(Z B) 2 4 m (4 AMC) = 60^ 
(inscribed and central angle subtended by AC ) 


(Q.E.D.) 
a) 


22 CD/AB +. m(AC)=m(CB) 
S AC=CB (2) 
From (1) and (2) : 
^ A CAB is an equilateral triangle. (Q.E.D.) 
5 | EI-Sharkia 
zd [Bb [e [S)d [Bib 


1la 
a] : m(Z A)» 4 m (z BMC) 
(inscribed and central angles subtended by 86) 


am A)z65* (First req.) 
1s ABDC is a cyclie quadrilateral 
^ m(4 D)= 180-65 = 115° (Second req.) 


[b] '- CD is a diameter 
^ mc. CBD) = 90* 
^ mG. ABC) = 135° - 90° = 45* 
1v m (4 D) (inscribed) = m (Z ABC) (tangency) 
z45* 
^m D)+m (4 ABD) = 45? + 135° = 180° 


and they are interior angles in the same side of 
the transversal 


+ DCV BA (QED) 
[a] v ABisa tangent MB L AB 

^m ABM) = 90° 

»v AC isa tangent MC LAC 


^ m(Z ACM) = 90° 

>‘ m(Z ABM) +m (2 ACM) = 90° + 90° = 180° 
^ ABMC is a cyclic quadrilateral, (Q.E.D. 1) 
^ m(Z4 CMD) =m (2 A) =45° 
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> m(Z MCD) = 90° 
In ACMD: ~, m(Z D) = 180° — (90° + 45°) = 45° 
^ m(Z CMD) =m (2 D) 


^ CD=CM (Q.E.D. 2) 

[b] = AB + AC are two tangent-segments to the 
smaller circle 

^ MD Ll AB * ME 3; AC 

> MD=ME=r 

(radii lengths of the smaller circle) 

=n AB=AC (QED) 
u 
[a] «> X is the midpoint of AC 

- NX LAC ^ m(Z NXA) = 90° 


+ AB is the common chord 

+ NM is the line of centres 

: NM LAB ^m GL NYA) = 90° 

From the quadrilateral AXNY : 

- m(Z BAC) = 360° — (90° + 90° + 80^) = 100° 

(The req.) 

[b] ~ ABCD is a cyclic quadrilateral 

^ m(ZC)= 180° - 120° = 60° 

**: BE // CD » BC is a transversal 

^ m (4 EBC) = m(Z C) = 60° (alternate angles) 

«m CBF) = 60° + 45° = 105° 


^mi CDA)2m(Z CBF) = 105° (The req.) 
la] + m (SD) =2 m (Z BED) = 20* 
^ mi A)» 4 [m CE) - m 8D] 
= -L (809-207) 2 30* (The req) 


2 
[b] < In A ABC: m(Z C) = 180° — (90° + 30°) = 60° 
«mo C)=m (4 DAB) = 60° 
4 ADisa tangent to the circle 
passing through the points A * Band C. (Q.E.D.) 


EI-Monofia 


[al f 
T 


I 
" AB is a diameter ^nm (AB) = 180° 
+ AB//CD 
^ m(AC)=m (BD) = 
z m (Z AEC) = 4 


2 


180° — 100 — 
—— —-40 (First req.) 


m (AC) = 205 


= 2x- 10° = 20° 2. 2X=30° 

di Kise 15° (Second req.) 
[b] In A ABC : 

7" mí(ZB)sm(Z C) -. AB=AC 

5 X is the midpoint of AB ». MX LAB 


» MY LAC sAB=AC 
“. MX = MY 

fal m(Z ADC) = 4 m (4 AMC) 
(inscribed and central angles subtended by AC) 
^mi ADC) = 4 x 70 = 35° 


(Q.E.D.) 


(First req.) 
y CD// AB » AD is a transversal 
^ m(Z BAD) e m(Z ADC) = 35° (alternate angles) 
+2 AB is a diameter 
<. m (4 ADB) = 90° 
In A ABD: ~. m(Z ABD) = 180° — (90° + 35°) 
= 55° 
[b] ~ DE// BC «AC isa transversal 
^ m(Z AED) 2 m(Z C) (corresponding angles) 
> m (4 C) (inscribed) = m (4 BAX) (tangency) 
^ m (4 AED) = m (Z DAX) 
-AX isa tangent to the circle passing through 
the points A + D and E (QED) 


a 

[a] ^ X is the midpoint of CF 
< MX LCF ^ m (Ż MXE) = 90° 
>: AB is the common chord 
+ MN is the line of centres 
: MN LAB ^ m(Z MDE) = 90° 
From the quadrilateral XMDE : 
^ m (Z XMD) = 360* — (90° + 90° + 52°) = 128° 

(The req.) 


(Second req.) 


Answers of Final Examinations 


[b] In A BCD: + BC = DC 
^ m (4 BDC) =m (4 CBD) = 35° 
^ m (2 C) = 180° ~ (35° + 35°) = 110° 
7m A)«mtiz C) s 70° + 110° = 180° 


^. ABCD is a cyclic quadrilateral. (Q.E.D.) 
[a] BD « BE arc two tangent-segments 

^ BDz BE 25cm. 

^ CE=10-6=4 cm. The req.) 


[b] In A ABE : 
UABZAE ^mi. AEB) 2 m(Z B) 
v mG D)=m (4 B) (properties of parallelogram) 
^mi AEB)=m (4 D) 


©. AECD is a cyclic quadrilateral, (Q.E.D.) 
7 EI-Gharbia 


4 b [Sic Be 


u 
E 


[a] ` D is the midpoint of AB 


^. MD LAB ^ m (4 ADM) = 90° 
Eis the midpoint of AC 

s ME LAC ^ m (4 AEM) = 90° 
From the quadrilateral MDAE : 

^ m(Z DME) = 360° — (90° + 90° + 120°) = 60° 
> m(Z YMX)=m(2Z DME)=60°  (V.O.A) 
>MY=MXe=r 

^ A XMY is an equilateral triangle. (Q.E.D) 


[b] In A AMD: 
" MA=MDer 
^ m(< MAD) =m (Z MDA) 
++: DA bisects 2 BDM 
<+. miz MDA)=m(Z ADB) (2) 
From (1) *(2): ~ m(Z MAD) =m (2 ADB) 
and they are alternate angles 
^ AM // BD 
v BD LAB < MAL AB 
= AB is a tangent to the circle MatA — (Q.E.D.) 
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Geometry 
a 


[a] «m (Z BCD) = 4 m (4 BMD) 
(inscribed and central angles subtended by BD) 
^ m (BCD) = i x 50° =25° 
v ABisadiameter ~. m(Z ACB) = 90° 
^. m (Z ACD) = 25° + 90* = 115° (The req.) 
[b] + DE // BC ^ m (BD) =m (CE) 
^ m(Z BAD) = m (Z CAE) 
Adding m (Z BAC) to both sides 
s. m(Z DAC) 2 m (Z BAE) 


u 

[a] ABCD is a cyclic quadrilateral 
<. m(Z BAD) = 180° — 70° = 110° 
* 7 ABFE is a cyclic quadrilateral and Z BAD is 

exterior of it. 

^m EFB)2m(Z BAD) = HO? (First req.) 
^, m (4 EFB) + m(Z BCD) = 110° + 70° = 180° 
and they are interior angles in the same side of FC 


(QED) 


^ CD / EF (Second req.) 
[b] + XA + XB are two tangents to the circle 

“. XA=XB 

^. In AABX;: 


m (Z XAB) 2 m (4 XBA) = 80°70" = sse 
* s ABCD is a cyclic quadrilateral 
7. m(Z BAD) = 180° — 125° = 55° 
^ m( XAB) 2 m (Z BAD) 

^. AB bisects Z DAX 


a 

[a] = AB is the common chord 
+ MN is the line of centres 
+ MD LAB 
oss MX LAC *AC Z AB 
>. MY = ME (lengths of two radii) 
Subtracting (1) from (2) : <. XY = DE 

[b] = XY // BD «AB is a transversal 
^ m(Z DBX) =m (4 YXB) (alternate angles) (1) 
3 mtZ C) (inscribed) 


(Q.E.D.) 


». MN LAB 


^ MX = MD (1) 
Q) 
(Q.E.D.) 


=m (Z ABD) (tangency) (2) 
From (1) and (2) : 
<. m(Z C)=m (2 YXB) 
^ AXYC is a cyclic quadrilateral. (Q.E.D) 
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8 El-Dakahlia 


u 
[a] 1 a 2c 3b 
[b]  m(Z A)= i [m (CE) -m (8D)] 


2. 20° = 4 [80° -m (BD)] 

z. 40° =80° — m (BD) 

7. m (BD) = 80° — 40° = 40° 

-+ BC is a diameter 

M m (BC) - 180* 

- m (DE) = 180° — (80° + 40°) = 60° (The req.) 


a 
[a]. b 
[b] ~ m (Z BCD) = + m (4 BMD) 
(inscribed and central angles subtended by BD) 
7 m BCD) = 4 x 30° = 15° (First req.) 
1v AB is a diameter 
^ m (4 ACB) = 90° 
^ m(Z ACD) = 90° + 15° 2 105° (Second req.) 


2lc ald 


[a] + ABCD is a cyclic quadrilateral 
^ mi. D)2m(Z ABE) = 100° 
++: D is the midpoint of AC 


z. m (AD) =m (€D) = AD=CD 

In AACD: 

^ m (4 DAC) =m (Z DCA) = 189—100 = 40° 
" (The req.) 


[b] : AB + AC are two tangent-segments 
-. AB=AC 2 2X-1l=X+2 
1 2X-X=2+1 AXS23 
2 AB=AC=2x3-1=Sem. 
:BCz27-324cm. 
7. The perimeter of AABC 25 € 5447 I4 cm. 
(Second req.) 


(First req.) 


u 


[a] In A EBC: : BE- BC 
<. m(Z BEC) =m(ZC) 
mz BAD)=m(2C) 
(properties of parallelogram) 


- m(Z BED) =m (Z BAD) 

and they are drawn on BD and on one side of it 
^. ABDE is a cyclic quadrilateral. (Q.E.D. 1) 
<. m (4 AEB) = m (Z ADB) 

(drawn on AB and on one side of it) 

++: AD// BC + BD is a transversal 

^ m (4 DBC) = m(Z ADB) (alternate angles) 


^ m(Z AEB)2 m(Z DBC) (Q.E.D. 2) 


[b] * AB + AC are two tangent-segments to the 
smaller circle 
^ MD LAB ^ m(Z MDA) =90° 
:ME L AC ^. m (Z MEA) = 90° 


From the quadrilateral ADME : 
^. m GZ EMD) = 360° — (90° + 90° + 50°) = 130° 
(First req.) 
s ^ MD = ME (two radii in the smaller circle) 
ASABZAC 


f 


[a] In 4 AMC: > AM= MC =r 
“^ m(Z MAC) =m (2 ACM) 
" m(Z BAC) =m(Z MAC) 
^ m (4 BAC) =m (4 ACM) and they are 
alternate angles. 
2 AB/ CM 
Diis the midpoint of AB 
5; MD LAB vs AB//CM 
~ DM LCM (QED) 
[b] : The figure ABCD is a cyclic quadrilateral 
^ m(Z ABC) = 180° — 125° = 55° 
EA > EB are two tangents to the circle at 
Aand B 
ʻ EA=EB 7 mz E) 2 70* 
^ m(Z EAB) = 180 m" 5 55° 


-EA isa tangent to the circle at A 
^ m(Z EAB) (tangency) = m (4 ACB) (inscribed) 


(Second req.) 


[n 


«mz ACB) = 55° (2) 
From (1) and (2) : 

- m (4 ACB) =m (2 ABC) = 55° 

ʻ AB=AC (Q.E.D. 1) 


^ m(Z BAC) = 180° —2 x 55° = 70* 


Answers of Final Examinations 


^ m(z BAC)= m (Z E) = 70° 
a AC isa tangent to the circle passing through 
the vertices of A ABE (Q.E.D. 2) 


9 Ismailia 


u 
Hg 


la] 


i3d 44 


m(ZA)= 4 m(Z BMD) = 4 3 x 150* 2 75* 
(inscribed and central angles subtended by BD) 
> s ABCD is a cyclic quadrilateral 
^ m(Z C) = 180° — 75° = 105° 
[b] In AABD: ~ AB=AD 
^ m (4 ABD) = m (4 ADB) = 30° 
^ m(ZA)= 180° — (30° + 30°) = 120° 
sm A) +m (ZC) = 120° + 60° = 180° 


(The req.) 


^. ABCD is a cyclic quadrilateral, (Q.E.D.) 
[a] ; m(Z BDC)2 m(Z BAC) 
(two inscribed angles subtended by BC) 
^ m (4 BDC) = 30* (First req.) 
7 m(BC)-2m(Z BAC)- 


>: AB is diameter in the circle M 

~. m (AB) = 180° 

~. m (AC) = 180° — 60° = 120° 

v Dis the cq of AC 

< m (AD) s +" = 60° 

2. m(ZACD)= s m (AD) = 4 x 60* = 30° 


^ m(Z BAC) =m (2 ACD) but they are 
alternate angles 


~ DC// AB (Second req.) 
[b] > AD isa tangent to the circle 

- MD LAD ^ m(Z ADM) = 90° 

Eis the midpoint of BC 

-. MEL BC z. m(4 MEA) = 90° 

^. From the quadrilateral ADME : 

m (Z DME) = 360° — (90° + 90° + 65°) = 115° 


(The req.) 
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Geometry 


[a] * AX > AZ are two langent-segments 
2. AX =AZ=6em. 
^ CZ=10-6=4 cm. 
+2 CZ + CY are two tangent-segments 
2. CZ=CY 24cm. 
+ BX 5 BY are two tangent-segments 
^ BX=BY 
+: The perimeter of A ABC = 24 cm. 
BX +BY +6+10+4=24 
*. BX+BY=4 s BX=2cm. 
~ AB=6+2=8cm. (The req.) 


[b] * m (4 C)» 4 m(Z BMD) = + x 80° =40° 
(inscribed and central angles subtended by BD) 
> 4 ABC is an exterior angle of A BCD 


z m(4CDB)=110°-40°=70° — (First req.) 
++ m (4 CBD) = 180° — 110° = 70° 
“+ m(Z CDB) = m (4 CBD) = 70° 
^4 InACBD:CB=CD (Second req.) 
Hg] 
[a] m(Z A)» 4 [m EC) -m BD)] 
7.40» 1 [m EC) - 60°] 
^ 80° 2 m (EC) - 60° 
^ m (EC) = 80° + 60° = 140° (First req.) 


(s m(BC)=m (ED) 
cm (BC) = m (ED) = 380 =U" + 0) = gps 
(Second req.) 
[b] v XY // BD + AB is a transversal 

^ m(Z DBX)=m (Z YXB) (alternate angles) (1) 
v m(Z C) (inscribed) 

=m (Z ABD) (tangency) (2) 
From (1) and (2) : 
“ m(ZC)=m(Z YXB) 


^ AXYC is acyclic quadrilateral. QED) 


6b 


? 
= + x 80° = 40° (First req.) 
m (AB) = m (Z AMB) = 80° 
[b] ++ E is the midpoint of AD 


(Second req.) 


». MELAD ^ m(Z MEC) = 90° 
(v BCisa langent-segment 
^ MBL BC ^ m (Z MBC) = 90° 
From the quadrilateral MBCE ; 
^. m (4 EMB) = 360° — (90° + 90° + 50°) = 130° 
(The req.) 
u 
[a] < m (AB) =m (BC) =m (AC) 
sm Bs m = 120° 
“~m(ZC)= 4 m(AB)= 4 x 120° 
ý = 60° (The req.) 
[b] + E is the midpointof AC ~ MEL AC 
s% MD LAB +MD=ME 
~ AB=AC QED.) 


[a] m (4 BDC) (inscribed) = m (4 ABC) (tangency) 


=70° (First req.) 
AB + AC are two tangents 
ASABZAC 
^ m (4 ABC) =m (4 ACB) = 70* 
^ InAABC: 
m (Z BAC) = 180° — (70° + 70°) = 40° 
(Second req.) 


[b] «+ AB// CD 
^ m (BD) =m (AC) = 30° 
^ m( BED) = + m (8D) = 4 x 30° = 15° 
d fi (The req.) 
L5] 


[a] State by yourself. 
[b] In A ABC : 
v m(Z B)= 180* — (30° + 50*) = 100° 
vm B)+m(Z D) = 100° + 80° = 180° 


^. ABCD is a cyclic quadrilateral, (Q.E.D.) 


11 Port Said 


Answers of Final Examinations 


^ BD=BH=4em. 
> CH cQ are two tangent-segments to the circle 
^ CH=CQ=3em. 


1jé aja [34d 4b [S]e [Bla 7. The perimeter of AABC 254354444343 
a Siesa —— z24cm. (The rey.) 
Ss [b] + AD isa tangent to the circle 
[a] ^ XY is a tangent-segment 
E Lines £ ^ mtZ DAB) (tangency) 
SAMX RAY : S HE GE BERI SH =m (4 ACB) (inseribed) "m 
^ = » [^12 12^ "m SER E 
^ (MY) =(XY) + (MXF = 12° + 5? = 169 ‘Sev 4B8 6 ua emma 
^ MY «T1692 13cm. z. m(Z AYX)=m(Z ACB) 
** MX=MZe=r z^ MZz5em. (corresponding angles) (2) 
«YZ213-52860m. (The req.) From (1) and (2) : 
[b] + MOL AB MH L AC +AB=AC z. m(Z DAB) =m (4 AYX) 
^. MO=MH a ADisa tangent to the circle passing through 
sv MX=MY=r 2 OX=HY (QED) the points A +X and Y (Q.E.D) 


[a] Mention by yourself. 


[b] BDisa tangent 


-. MB.L BD -mGMBD)s9 | Se 
+++ His the midpoint of AC - 
». MHL AC sm MHD)egos — | [al 


s's mG. MBD) * m(Z MHD) = 90? + 90* = 180° 


c 2d 3.a 4c Sib (6c 
Y AB is a tangent 
«MA LAB z. m (4 MAB) = 90° 


s's 2 MBE is an exterior angle of A AMB 


-. DBMH is a cyclic quadrilateral. (Q.E.D.) 
u = x » ^ m(Z AMB) = 120° — 90° = 30° (The req.) 
pan [b] - AB = CD (properties of rectangle) 
[a] «~ ABisa tangent + CE=CD S AB=CE 
- MB LAB z. m(Z ABM) = 90° = m(AB)=m CB) (QED. 1) 
In AAMB : ~. m(Z BMA) = 180° — (90° + 40°) Adding m (BE) to both sides 
= 50° ^m (AE) =m (BC) 
X m(Z BDC)= i m(Z BMC)s L x 50° 2 25 = AE=BC (Q.E.D. 2) 


(inscribed and central angles subtended by BC) 
(The req.) 


TER zad cee M 
[b] « XY // BC 2. m(XB)=m(YC) 
^ mz XAB)=m(Z YAC) 
Adding m (Z BAC) to bath sides 


^ m(Z XAC)2 m(Z YAB) 


[a] AD s AQ are two tangent-segments to the circle 
~ AD=AQ=5cm. 
> BD + BH are two tangent-segments to the circle 


7 X is the midpoint of AB 
4^ MX LAB ^ m (£ MXA) =90° 
» 7v Y is the midpoint of AC 
S MY LAC ^ m (4 MYA) = 90° 
From the quadrilateral AXMY : 
<- m(Z EMD) = 360° — (90° + 90° + 80°) 
= 100° (First req.) 
> AB=AC n MX =MY 
s MD=ME=r 
< XD=YE (Second req.) 
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Geometry 


[b] In A ABD : '; AB=AD 
^ m ABD) =m (Z ADB) = 30* 
<. m (Z A) = 180° —2 x 30° = 120° 
vmi A)*m(Z C) = 120% 60° = 180° 
^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


a 
lal ~ 


m(Z D) 2 4 m (Z AMB) 


(inscribed and central angles substanded by AB) [2] 


a m(4D= 4 $ x 140° = 70° 


ss ACI DB. + AD is a transversal 
^ mi. DAC) + mCZ D) = 180° 


(two interior angles in the same side of the 
transversal) 


^ m(Z DAC) = 180° 
[b] «: CB bisects 2 ACD 

^ m(Z ACB) =m (Z BCD) = 65° 

++ AB + AC are two tangent-segments 

s AB=AC 

^ InAABC: 

m (Z ABC) = m(Z ACB) = 65° 

^ m (4 A) = 180° — (65° + 65°) = 50° (First req.) 

1s m. D) (inscribed) = m (2 ACB) (tangency) 

^ mz D) 65* (Second req.) 


(al m (Z ADB) = J m(AB)= 4 x 


4 


70° =110° (The req.) 


110° = 55° 
(First req.) 
‘s ABCD is a cyclic quadrilateral 
«<. m (4 ADC) = m(Z CBE) = 85° 
s. m (4 BDC) = 85° — 55° = 30° (Second req.) 
[b] In AABC : * m(Z BAC) =90° AC = 4 BC 
^m. B) = 30° 
<. m GL C) = 180° — (90° + 30°) = 60° 
^ m (4 C)=m (4 DAB) = 60° 
^ ADisa tangent to the circle passing through 
the vertices of A ABC (Q.E.D.) 


[a]? |b 
130 


[b] -> E is the midpoint of BC 
~. ME 1 BC ^ m (4 AEM) = 90° 
sv ADisa tangent to the circle 
-. MD LAD s m(Z ADM) = 90° 
From the quadrilateral ADME : 
<. m GZ DME) = 360° — (90° + 90° + 56°) = 124° 
(The req.) 


[a] 1 c 
[b] : m (BC) =2 m (4 BAC) = 60° 
sv AB is diameter in the circle M 
^. m (AB) = 180° 
z. m (AC) = 180° — 60° = 120° 
7 Dis the midpoint of AC 
^ m (AD) =m (DC) = AS 
^ mG ACD) = 4 m(AD)= 4 x 60° = 
^ m(ZCAB)= se ACD) but they are alternate 


ie b 3a 


T- 


(First req.) 
30° 


angles 
^. AB // DC (Second req.) 
PE cos c E E— 
[a] Construction : SUNY 
Draw MX MY O " 
Proof : X] 


AB > AC are two 
tangent-segments to the smaller circle, 

+ MX » MY are two radii 

S MX LAB MY LAC 

$7 MX = MY =r (radii of the smaller circle) 

^4 AB=AC (Q.E.D.) 

[b] In ^ tid 

D AC=1 BC + m(Z BAC) « 90* 

^m(z B) =30° 

«<. m (4 C) = 180° — (90° + 30°) = 60° 

z. m(ZC)2m(Z BAD) = 60° 

n ADisa tangent to the circle passing through 
the vertices of A ABC (Q.E.D) 


AD + AF are two tangent-segments to 
the circle 


[a] — 


^S AD =AF =3 cm. “. CF=8-3=Scm. 
+ BD > BE are two tangent-segments to 
the circle 


- BD=BE=2¢em 
> ++ CE + CF are two tangent-segments to the circle 
^ CE=CF=Sem. 
^ BC=2+5=7em. 

[b]  m(Z BCD) = + m(z M) 
(inscribed and central angles subtended by BD) 
^ m( BCD) = 4 x 130° = 65° 


(The req.) 


-: AB// CD » BC is a transversal 

^m ABC) =m (4 BCD) = 65° 
(alternate angles) 

' AB and AC are two tangent-segments to 

the circle M 

SABZAC 

<. m(Z ACB) = m (Z ABC) = 65* 

^ InA ABC ; 

m(Z A) = 180° —2 x 65° = 50° 


[a] State by yourself, 
[b] «> AB is a diameter of the circle 
^ m (4 ACB) = 90° 
v m(Z ACE) =m (Z ADE) = 90° 
and they are drawn on AE and on one side of it 
^. ACDE is a cyclic quadrilateral. (Second req.) 


14 El-Beheira - 


(The req.) 


(First req.) 


(11d (b [3b [aja [5]d [Sc 
B 
[a] In A ABC : ; m(Z B)=m {4 C) 
S AB=AC 
v X is the midpoint of AB MX L AB 
+ MY LAC 
^ MX=MY (Q.E.D) 


[b] ~ ABCD is a cyclic quadrilateral, 
<. m (4 ADC) = m (4 CBE) = 85* 
vv m(Z ADB) = 4 m(AB)= 4 x 110° =55° 


> 
^ m(Z BDC) = 85° - 55° = 30° (The req.) 


Answers of Final Examinations 
u 
[a] - CM // AB + AM is a transversal 
^ mi CMA)2 m(Z A) = 60* (alternate angles) 
sy m(4B)= 4 m(Z CMA) 
(inscribed and central angles subtended by AC) 
cm (ZB)= + x 60° = 30° (The req.) 


[b]  m(Z E)» H [m (CA) - m (8D)] 
^. 30°= 4+ [80* -m (BD)] 
2607 = 80* — m (BD) 
<. m (BD) = 80° — 60° = 20° 
><: BA is a diameter in the circle 
^ m (BA) = 180° 
z. m (CD) = 180° — (80° + 20°) = 80° (The req.) 


F 


[a] > X is the midpoint of AC 


X MX LAC 2 m(ZAXY) = 90° 
sv YBisa tangent to the circle 
<. MB L BY +. m (4 MBY) = 90° 


7 m (4 AXY)= m (Z ABY) and they are 
drawn on AY and on one side of it 
^. AXBY is a cyclic quadrilateral. 
[b] In AMC: ~ AM=MCe=r 
^ m(Z2 MAC) =m (Z ACM) 
"7" m(Z BAC)2 m(Z MAC) 


^ m (4 BAC) =m (4 ACM) and they are 
alternate angles. 
~ AB//CM 
+: D is the midpoint of AB 
s AB // CM 
4 DM LCM 
a 
[a] - AB s AC are two tangents 
-. AB=AC 
z^ INnAABC: 
m (Z ABC) 2 m (4 ACB) = 80°—40" = 70° 


(Q.E.D.) 


<. MD LAB 


(QED) 


7 m(Z D) (inscribed) = m (Z ABC) (tangency) 
^ m(Z D)=70° (The req.) 
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Geometry 


[h] '- XA + XB are two tangents to the circle 
:. XA=XB 
nOn AABX: 
m (Z XAB) =m (4 XBA) = 19 —50 ~ 
» ** ABCD is a cyclic quadrilateral 
^ m(Z BAD) + m(Z DCB) = 180° 
^ mtZ BAD) = 180° — 115° = 65° 
^ m(Z XAB) =m (Z BAD) 


65° 


^. AB bisects Z DAX (QED.1) 
+ m(Z ADB) (inscribed) 
=m (4 XAB) (tangency) = 65° 
^ m (4 BAD) =m (4 ADB) 
* BD=BA (Q.E.D.2) 
15 El-Fayoum 
u 
1d [Sle la d 5 d E JT. 


[a] + CE bisects Z DCF 
^ m(Z DCF)22 x 53° = 106° 
+ AD// BC + DC is a transversal 
^ mt D)2m(Z DCF) = 106° (alternate angles) 
^ mz B) m(Z D) 74* + 106° = 180° 
7. ABCD is a cyclic quadrilateral. (Q.E.D.) 


[b] + D is the midpoint of AB 


<. MD L AB ^ m (Z ADM) = 90° 
sv Eis the midpoint of AC 
:. ME LAC ^, m (4 AEM) = 90° 


From the quadrilateral ADME : 
^. m(Z DME) = 360° — (90° + 90° + 65°) = 115° 
(The req.) 


[a] ~ AB s AC are two tangents 
^ In AABC : 


m (Z ABC) =m (Z ACB) = 189 =70" = 55° 


^ AB=AC 


^. m (Z D) (inscribed) = m (4 ABC) (tangency) 
=55° 
In ABCD: :: BD=BC 
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^ m (4 D)=m(Z BCD) = 55° 

<. m (CZ DBC) = 180° —2 x 55° = 70° 

^m ABD) = 55° + 70° = 125° (The req.) 
[b] MC=MAz=r_— ~» MC=MA=10-4=6cm. 
7 BA isa tangent to the circle M 
s MALBA ^ m (Z MAB) =90° 
^. (ABY = (MB) - (MA) = 10 - 6 = 64 
^A AB=¥64 =8 cm, (The req.) 


u 

[a] ~ MX LAB ~». Xisthe midpoint of AB 
"n AB=2xBX=2x5= 10cm. 
>v MY LCD MX 2 MY 
^ CDz AB = 10 em. 

[b] In A ABD : +» AB = AD 
^m ABD) =m (4 ADB) = 30° 
<s. m(Z A) = 180° —2 x 30° = 120° 
s m(Z A) +m(ZC)= 120° + 60° = 180° 


- 


(The req.) 


^. ABCD is a cyclic quadrilateral. (Q.E.D.) 
[a]  AB- AC 

^, m (AB) =m (AC) 

<. m (4 AEB) =m (Z AEC) (Q.E.D.) 


[b] - XY // BC + AB is a transversal 
^ m(ZAXY)2 m(Z ABC) (corresponding angles) 
> m(Z ABC) (inscribed) = m (4 CAD) (tangency) 
^4 mz AXY)2m(Z YAD) 
a ADisa tangent to the circle passing through 


the points A + X and Y (Q.E.D.) 
16 Beni Suef 
4b 2id 3d aje [Sia (6]c 


[a] In A ABD : ~ AB=AD 
^ m (¿4 ABD) = m (Z ADB) = 40° 
^ m(Z A)= 180° — 2 x 40° = 100° 
s% m(Z A)+m(ZC) = 100° + 80° = 180° 


«<. ABCD is a cyclic quadrilateral, (Q.E.D.) 


[b] mc E) » 4 [m(AC) - m (BD)] 
+. 20° = 1 [80° — m(BD)] 
2.405 = 80° — m (BD) 
~. m (BD) = 80° — 40° = 40° 
+: AB is a diameter ^m (AB) = 180° 
z. m (CD) = 180° — (80° + 40°) = 60° (The req.) 


[a] ^ X is the midpoint of AB 


<. MX LAB 7 m(Z MXA) = 90° 

» 77 Y is the midpoint of AC 

-MYLAC 7m (Z MYA) =90° 

From the quadrilateral AXM Y 

^. m CZ DME) = 360° — (90° + 90° + 60°) = 120° 
(First req.) 

s% AB=AC ^ MX=MY 

7 MD=ME=r +. XD=YE (Second req.) 

[b] + m (4 BDC) (inscribed) 


=m (Ż ABC) (tangency) = 65° 

v AB + AC are two tangents ~s., AB=AC 
^ In A ABC: m (4 ABC) 2 m(Z ACB) = 65° 

"^ m (4 BAC) = 180° -2x65* 2 50° (The req.) 


[a] ^ E is the midpoint of AD ME LAD 
^ m (4 MEC) = 90° 
sv BCisa tangent-segment ^ BC LAB 


<. m (Z MBC) = 90* 

- m(Z MEC) + m(Z MBC) = 90* + 90° = 180° 

^. EMBC is a cyclic quadrilateral. (Q.E.D.) 
[b] - MC // AB > AM is a transversal 

^ mz AMC) 2 m (4 MAB) = 60* 

(alternate angles) 
+ m(2B)= 4 m(z AMC) 
(inscribed and central angles subtended by AC 


z m (4 B)ed x 60° = 30° (The req.) 
[a] ABV XY ~ m(AX)e m(BY) a) 
s% m (XC) =m (YC) (2) 


adding (1) *(2) : .. m (AC) = m (BC) 


+ AC=BC (Q.E.D) 


Answers of Final Examinations 


VvOXA s XB are two tangents to the circle 

«. XA=XB 

s% InAABX: 

m (4 XAB)=m(Z XBA)=8—™" 55° (1) 
* ABCD is a cyclic quadrilateral 

<. m(Z DAB) = 180° — 125° = 55* (2) 
From (1) and (2) : 

- miZ DAB)es m(Z XAB) 


[b] 


^. AB bisects Z DAX (Q.E.D.) 
17 EI-Menia 

Tie 2a 3d lale Sic 8b 
[a] ~ X is the midpoint of AB 

~ MX LAB 

v MY LAC 4AB- AC 

4 MX = MY QED.) 
[b] + MB=MC=r 

^. InA MBC: 


m (Z MBC) = m (4 MCB) = 25° 

^ m (4 BMC) = 180° — 2 x 25° = 130° 

+ m(Z BAC)= 4 m(4 BMC) 

(inscribed and central angles subtended by BC) 

^ m(Z BAC)= 4 x 130° =65° (The req.) 


a 
[a] In A ABC : 

UABZAC 

<. m(Z ABC) = m(Z ACB) = 50° 

<. m(Z A) = 180° — 2 x 50°= 80° 
w m(ZA)+m(Z D) =80° + 100° = 180° 

^. ABDC is a cyclic quadrilateral. (QED) 
[b] < m (Z BDC) (inscribed) 

=m(Z BAC) (tangency) = 70° + 


E 


AB > AC are two tangents to the circle 

^A AB=AC 

^ In A ABC : m(Z ABC) 2 m(Z ACB) = 70* 

7. m(Z A) = 180* — (70° + 70°) 2 40* (The req.) 
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Geometry 

[a] CD / AB 

4s AC=BC 
[b] ~ ABCD is a cyclic quadrilateral 

2 m(Z D)2m(Z ABE) = 110° 

In AADC: 

^m (4 ACD) = 180° — (110° + 35°) = 35° 

^ mG ACD) =m (4 CAD) = 35° 

~. m(DA) = m (DC) 


[a] In A ADE : 
VAESDE - m (2 DAC) =m (4 ADB) 
em (DC) = m (AB) 
^ mz EBC) 2 m(Z ECB) 
In A EBC: ". EC = EB (Q.E.D.) 
[b] «> m(Z CMB) 22m(Z CAB) = 2 x 50° = 100° 
(central and inscribed angles subtended by CB) 


^. m (reflex Z CMB) = 360° — 100° = 260° 
(The req.) 


^, m (AC) = m (BC) 
(Q.E.D.) 


(Q.E.D.) 


18| Assiut 


[a] 7 X is the midpoint of AB 
s. MX LAB ^ m (4 MXA) = 90° 
+ *s Y is the midpoint of AC 
S MY LAC ^ m (Z MYA) = 90° 
From the quadrilateral AXMY : 
s. m (4 DME) = 360° — (90° + 90° + 50°) = 130° 
(First req.) 
fV AB=AC J. MX =MY 
s MD=ME=r ^. XD = YE (Second req.) 
[b] AB - DC 7. m (AB) =m (DC) 


adding m (BC) to both sides 


sm(AC)em(BD) ~. AC=BD (QED) 
Ls] 
[al - AB + AC are two tangents AS AB=AC 
In AABC : 
zm (Z ABC) = m (4 ACB) = 10—39 = 65° 
7 m(Z BDC) (inscribed) ^ 
=m (4 ABC) (tangency) = 65° (The req.) 
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[b] BC isadiameter =. m(Z A) 2 90^ 
> ED ABC ^ m(Z EDB) = 90* 
vm (4 A) + m(Z EDB) = 90° + 90° = 180° 


^. ABDE is a cyclic quadrilateral, (Q.E.D. 1) 

-« m(Z CED) =m (4 B) 

7" m(ZB)- 4 m (AC) 

7. m(4 CED) = 4 m (AC) (Q.E.D.2) 
5 D is the midpoint of AB MD L AB 

+ ME_LAC »MD= ME AB=AC 

^OnAABC: 

m (Z ABC) 2 m (Z ACB) = 65° 


- mí(Z BAC) = 180° -2x 65° = 50* (The req.) 
[b] ~ ABCD is a cyclic quadrilateral. 

<. m(Z BCD) + m(Z BAD) = 180° 

- m(Z BCD) = 180° — 120° = 60° 

» BO // DC + BC is a transversal. 

^ m (¿ CBO) = m(Z BCD) = 60* 

(alternate angles) 
-. m(Z CBE) = 60° + 55° = 115° 
>v £CBEisanexterior angle of acyclic quadrilateral 


^ m(Z ADC) =m (4 CBE)= 115° (The req.) 
la] m (4 ADB) = 4 m (AB) = 4 x 50° = 25° 
(First req.) 


+m (ADB) = 360° — 50° = 310° (Second req.) 
[b] ~ BCDE is a cyclic quadrilateral 

«mit CBE) +m(Z D) = 180° 

s. m(Z CBE) = 180° — 125° = 55° 

v AB + AC are two tangents to the circle 

^ ABZAC 

z^ InAABC: 

m (Z ACB) =m (4 ABC) = B=" = 550 

+% m (4 BEC) = (inscribed) — 

= m (4 ACB) (tangency) = 55° 
4^ In A CBE: m (4 CBE) 2 m(Z BEC) = 55° 


^n CB=CE (Q.E.D. 1) 
s's m(Z CBE) 2 (Z ABC) =55° 
~. BC bisects Z ABE (Q.E.D. 2) 


His the midpoint of BC 


*. MH LBC =. m (Z MHA) = 90* 
2 ADisa tangen ~ MD LAD 
^ m(Z MDA) = 90° 


7. From the quadrilateral ADMH : 

- mtZ DMH) = 360° — (90° + 90° + 56°) = 124° 
(The req.) 

[b] In A ABD : :: AB=AD 

- m(Z ABD) = m (Z ADB) = 30° 

^m. A) = 180° —2 x 30° = 120° 

sve m(ZA)+m(ZC) = 120° + 60° = 180° 

^ ABCD is a cyclic quadrilateral (Q.E.D.) 


© AD + AF are two tangent-segments to the circle 
^S AD =AF=5 cm, 
>! BD » BE are two tangent-segments to the circle 
^ BD =BE=4 em. 
“+ CE + CF are two tangent-segments to the circle 
^ CE=CF =3 cm. 
^. The perimeter of AABC 254544343 
(The req.) 
‘s 2 CBE is an exterior angle of the cyclic 
quadrilateral ABCD 
^ m(Z ADC) = m (4 CBE) = 85° 
v m(Z ADB) = + m (AB) 
x 110° =55° 
s. m (4 BDC) = 85° — 55° = 30° 
u 
la] AB + AC are two tangent to the circle 
SABSAC 
In A ABC: 
m (Z ABC) = m (4 ACB) = 189 —79 = 55° 
^. m (Z BEC) (inscribed) 
=m (4 ABC) (tangency) = 55° 
> BCDE is a cyclic qu.Jrilateral. 


=24cm. 


(The req.) 


Answers of Final Examinations 


^ m(Z CBE) +m (4 CDE) = 180° 

^ m(Z CBE) = 180° — 125° = 55° 

In A BCE: ~. m(Z BEC) 2 m(Z CBE) 
* CBS CE (Q.E.D.) 
[b] ~ AB = CD (properties of the rectangle) 
2 CEZCD ʻ AB=CE 


<. m (AB) = m (CE) and adding m (BE) 


to both sides. 

^nm (AE) = m (BC) 

= AE=BC (Q.E.D.) 
a 
[a] In A ABC : 

~ m(4B)=m(4C) ^ AB=AC 

> ~~ X is the midpoint of AB ~ MX LAB 

s% MY LAC sAB=AC 

4 MX = MY (Q.E.D.) 


[b] ~ ABDC is a cyclic quadrilateral 
^m B)+m (4 C)z 180° 
^ mtZ B) = 180° — 115° = 65* 
* s ABisadiameter — 7 m(Z ADB) = 90° 
In AABD: 
“.m(Z DAB) = 180° — (90° + 65°) 2 25* (The req.) 


(2a Bjo Mha [Sle e 
[a] 
S Pen 
mm 


^. We can draw two circles. 


[b] Construction : GES b 
Draw ME + ME Cop: 
Proof : e = 


‘+ AB > CD are two tangent-segments to the 
smaller circle 
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Geometry 


~ ME LAB MF LCD 
1'7 ME=MF =r (radii lengths of the smaller circle) 
QED) 


s AB=CD 


[a] CE bisects Z DCF 

^ m(4 DCF)z2x55* = 110° 

+ AD / BC «CD is a transversal 

^ mtZz D)=m (4 DCF) = 110° (alternate angles) 

^m B)+m(Z D) = 70° + 110? = 180° 

7. ABCD is a cyclic quadrilateral. (Q.E.D.) 
[b] + m (AB) = m (BC) = m (AC) = 399" = 120° 

’m(ZAMB) =m (AB) = 120" ` 

>’) MA=MBer 

^ m (4 ABM) = m (4 BAM) = 180 = 120" 

=30° "(First req.) 

7 m(AB) =m (BC) =m (AC) 

4 AB=BC=AC 

^ A ABC is an equilateral triangle. (Second req.) 
a 
[a]  m(2 ABD) 2 m (Z ACD) = 80° 

(two inscribed angles subtended by AD) 

> £ AED is an exterior angle of A ECD 

^ m(Z D)= 110° — 80° = 30° (First req.) 

m (AD) 22 m (Z B) 22 x 80° = 160? (Second req.) 


[b] - AB » AC are two langent-segments 

“ AB=AC 

^ m(Z ABC) =m (4 ACB) =65° 

^m(ZA)2180* -2x65*250* — (First req.) 


əm (Z D) (inscribed) = m (4 ACB) (tangency) 
z65* (Second req.) 


[a] <> ABisa tangent-segment 
- MBL AB ^ m(Z MBA) = 90° 
* y E is the midpoint of CD 
4» MELCD z. m(Z MEA) = 90° 
- m(Z MBA) +m(Z MEA) = 90° + 90° = 180° 
^ ABME isa cyclic quadrilateral (First req.) 
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^ m(Z BMF) =m (4 A)= 30° 

< m (BF) =m (Z BMF)=30° (Second req.) 
[b] ~ m(Z XZY) (inscribed) = m (2 LXY) (tangency) 
t EF / YZ + XZ is a transversal 
^ mi. XFE) 2 m(Z XZY) (corresponding angles) 
^m XFE)=m (2 LXE) 


LX isa tangent to the circle passing through 
the points X + E and F (Q.E.D.) 


* 


21 Luxor 


2d Sia 


lal: mc y= 4 [m EC) -m 6D)] 
a 30° = 4 [120° -m BD)] 
2. 60° = 120° m (BD) 
^ m (BD) = 120° - 60° = 60° (First req.) 
s-m(BC)=m(DE) ~ BC=DE 
By adding m (BD) to both sides. 
<. m (CD) =m (EB) ^mi C)2m(Z E) 
In AACE : ~», ACZ AE 


+s BC- DE 
^ AB=AD (Second req.) 
[b] «+ X is the midpoint of AB 
s MX LAB <. m (4 AXM) = 90° 
3*7 Y is the midpoint of AC 
». MY LAC ^m (4 AYM) = 90° 
From the quadrilateral AXMY : 
^. m (4 DME) = 360° — (90° + 90° + 60°) = 120° 
(First req.) 
+s AB=AC ». MX = MY 
3% MD=ME=r 
^ XD=YE (Second req.) 
a 
[a] < AB=AD 


^mi ABD) =m (4 ADB) = 35° 

^am À) = 180° ~ 2 x 35° = 110° 

-mG A) *m(Z C) = 110° + 70° = 180° 

~<. ABCD is a cyclic quadrilateral. (Q.E.D.) 


[b] + 


m (4 BDC)2 m(Z BAC) 

(two inscribed angles subtended by BC) 

^ m (4 BDC) = 30° (First req.) 
++ m (BC) =2 m(Z BAC) = 60° 

> AB is a diameter in the circle M 

^. m (AB) = 180° 

^. m (AC) = 180° — 60° = 120° 

*: D is the midpoint of AC 


»m (AD) = a = 60° (Second req.) 


[a] ‘+ 


[b] 


[b] *: 


AD » AO are two tangent-segments 
to the circle 


SA AD=AO=5cm. 


< BD , BE are two tangent-segments 
to the circle 


-. BD=BE=4 cm. 
-: CE + CO are two tangent-segments 
to the circle 

^. CE2 COz 3cm. 

^. The perimeter of AABC 25454444343 
z24cm. (The req.) 

-: AO // DE » AB is a transversal 

^ m(ZAED)-m(Z EAO) (alternate angles) 

7 m(Z C) (inscribed) = m (4 BAO)(tangency) 

^ m(ZC)2mí(Z AED) 

^. DEBC is a cyclic quadrilateral. 


- 


- 


- 


(Q.E.D.) 


4 ABE is an exterior angle of the cyclic 
quadrilateral ABCD 

- m(Z D)2 m(Z ABE) = 100° 

In SACD: 

‘s m(Z ACD) = 180° — (100° + 40°) = 40° 
<. m (4 ACD) 2 m (Z CAD) 
^ CD=AD 

<. m (CD) = m (AD) (QED.) 
AB s AC are two tangents 

^ AB=AC 

^ m (4 ABC) = m (4 ACB) 189 —8* = 65° 

^, m(Z BEC) (inscribed) 


=m (Z ABC) (tangency) = 65° (The req.) 


Answers of Final Examinations 


u 
(2c [gb [sa Me Hvo [jd 
Ba 
[a] ADisa tangent 
:. MDLAD ^ m (4 MDA) = 90* 
>: E is the midpoint of BC 
^. MEL BC +. m (Z MEA) = 90* 
From the quadrilateral ADME : 
<. m (Z DME) = 360* — (50° + 90° + 90°) 
= 130° (The req.) 
[b] In A ABC : ~ m(Z B)=m (4 C) 
"= AB=AC 
2° X is the midpoint of AB 
~ MX LAB s MY LAC 
sn MX =MY (QED. 


[a] - AB is a diameter 

- m (4 ACB) = 90° 

^ m (Z DCA) = 90° — 60° = 30° 

- m (4 ABD) = m(Z ACD) = 30° 

(Two inscribed angles subtended by AD) (The req.) 
[b] In A ABC : - AB=AC 

^ m (4 ABC) = m(Z ACB) = 50° 

^ m (4 BAC) = 180° -2 x 50° = 

^ m (4 BAC) =m (4 BDC) 

and they are drawn on BC and on one side of it 

^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


u 
[a] m (4 BMC) = 2 m (4 BAC)22x30* = 60° (1) 
(central and inscribed angles subtended by BC) 


(First req.) 
37 MB=MCer (2) 
From (1) and (2) : 
^. A MBC is an equilateral triangle (Second req.) 
[b] + ABCD is a cyclic quadrilateral 
<. m(Z A) = 180° — 70° = 110° 
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In AABD: 
^ m (Z ABD) = 180° — (110° + 30°) = 40° 
(The req.) 


[a]  m CZ BDC) (inscribed) 
=m (Z ABC) (tangency) = 70° 
v AB + AG are two tangents 
* AB=AC 
^ m(Z ABC) =m (2 ACB) = 70° 
In A ABC: 
^ m(Z A) = 180° — (70° + 70°) 2 40* 
[b] AD » AF are two tangent-segments to the circle 
S AD=AF=Sem, 
>< BD 5 BE are two tangent-segments to the circle 
^ BD =BF=4cm. 
+e CE S CF are two pope to the circle 
^A CE=CF=3 cm, 


^. The perimeter of AABC =5+544+44343 
z24cm. (The req.) 


23| New Valley 


2d 


(The req.) 


3)b (4) Eld Eb 


[a] © MD = ME 
MD LAB ME L AC 
“. AB=AC <. m(4 B)=m(ZC)=65° 
^ m (4 A) 2 180° — 2 x 65° = 50° (The req.) 
[b] BC=CD=DB ~. ABCD is equilateral 
~. m (4 C) = 60° 
^ m (ć C)+ m (ZA) = 60° + 120° = 180° 


7. ABCD is a cyclic quadrilateral * (Q.E.D) 


g 
[a] m (4 A) * 4 m (Z BMC) = i x 80° = 40* 
(First req.) 
(inscribed and central angles subtended by BC) 
> MB=MC=r 


7 m (4 MBC) 2 m (4 MCB) = 180 —8* 


z50* 
(Second req.) 
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[b] ~ XY isa tangent 
». MX LXY ^ m (GL MXY) = 90° 
^ In A MXY : (XY) = (MY) - (MXY 
-2(3y-5'z144 
<. XY =V 144 = 12 em. (The req.) 
u 


la] -~ m (4 BDC) (inscribed) 
= m (Ż ABC) (tangency) = 70° 
v AB + AC are two tangents 
^ AB=AC 
^ m(¿ ABC) = 
In A ABC: 
^ am(Z A) = 180° — (70° + 70°) 2 40° (The req.) 
[b] + AD s AF are two tangent-segments to the circle 
“ AD=AF=5 em. 
<- BD » BE are two tangent-segments to the circle 
^ BD=BE=2 cm. 
+° CE + CF are two tangent-segments to the circle 
2 CE=CF=3 cm. 
7. The perimeter of AABC 254542424343 
=20cm. (The req.) 


m (Z ACB) = 70° 


E 


[a] m (4 H) 2 m(Z C) = 20* 
(Two inscribed angles subtended by BD) 


(First req.) 

m(BD)22m(Z C) 22x 20° = 40* 
(Second req.) 

^nm(zA)- i [m (CH) - m (8D)] 
=} (140° — 40°) = 50° (Third req.) 


[b] ~ ABCD is a cyclic quadrilateral 
^ m(Z D) =m (4 ABH) = 100° 
^ m (4 ACD) = 180° — (100° + 40°) = 40° 
«mz CAD) =m (Z ACD) 


~ m(CD)=m (AD) (QED) 


[a] + m (4 BAC) = m (4 BMC) 
(inscribed and central angles subtended by BC) 


^m BAC) = i x 120° = 60° (The req.) 
[b] a AB s AC are two tangents 
“ AB=AC 
^ In AABC: 
m (Z ABC) = m (Z ACB) = 10 —50* 
= 65° (The req.) 
u 
[a] ~ X is the midpoint of AB 
- MX LAB z. m(Z MXA) = 90° 
++» Y is the midpoint of AC 
<. MY LAC <. m(Z MYA) = 90* 
From the quadrilateral AXMY : 
z. m (4 BAC) = 360° — (90° + 90° + 120°) = 60° 
(First req.) 
> AB=AC ^ MX=MY 
> MD=MHer ~. DX=HY (Second req.) 
[b] In A ABC: 
*' AB=AC 


s. m (4 ABC) 2 m (4 ACB) = 30° 

^ m(Z A)= 180° — 2 x 30° = 120° 

^m A) m(Z D) = 120° + 60° = 180° 

^. ABDC is a cyclic quadrilateral. (Q.E.D.) 


a 

[a] ^ m(ZA)= i [m (CH)-m 6D] 
^ 30° = 1 [80° -m 6D)] 
7. 60° = 80° - m (BD) 
^. m (BD) = 80° — 60° = 20° 

[b] In A ACD : ~ AC 2 CD 
<. m (4 CAD) 2 m(Z ADC) = 50° 
<. m(Z CBD) 2 m(Z CAD) = 50* 
(two inscribed angles subtended by CD) 

(The req.) 


(The req.) 


[a] © AB is a diameter <. m(Z BCA) = 90* 


Answers of Final Examinations 


>: CD// AB z. m AČ) =m (BC) 

^ AC=BC 

^ InAABC: 

m (Z ABC) = m (4 BAC) = 189 —99 .. 45° 
“(The req.) 


[b] ~ ABCD is a cyclic quadrilateral 
^ m(ZA)2m(Z BCH) = 60° 
> AB=AD 
^ A ABD is equilateral. 


25| North Sinai | 


(31d 


(1]b 


Baü 
[a] In A ABC : 
vm(LB)em(ZC) ~. AB=AC 
3% Dis the midpoint of AB 
- MD LAB 
» E is the midpoint of AC 
- ME LAC 7 MD=ME (QED) 
[b] ~ MF = MX =r=6em. 
^4 MY =6+4= 10cm. 
In A MAXY 
*: (MY)! = (10) = 100 
(MX) + (XY) = 6 4 8 = 100 
S(MYYS(MX)G(XYY | SMXLXY 


[2]a EI lejd 


«<. XY is a tangent to the circle at X (Q.E.D.) 
a 
[a] ~ m(Z DEB) = 4 [m (AC) + m (8D)| 


Mor = 4 [100° +m 6D)] 

7, 220° = 100° + m (BD) 

<. m (BD) = 220° — 100° = 120° 

- m(Z DCB) = i m(BiD) - i x 120° = 60° 

(The req.) 

[b] ~ ABCD is a cyclic quadrilateral 

^om (Z A) = 180° — 140° = 40° 
vs ABis a diameter 
<. m (4 ADB) = 90* 


(First req.) 
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In A BCD: + CD- CB 
7. m (4 CDB) = m (4 CBD) = 180—140" .. 59. 


^ m (4 ADC) = 90° + 20° = 110° (Second req.) 


[a] > YBisa tangent s AB is a diameter 
- ABL YB ^. m (4 ABY) = 90° 
3*7 X is the midpoint of AC 
- MX LAC 
^ m(Z ABY) 2 m(Z AXY) = 90° 
and they are drawn on AY and on one side of it 
7. AXBY is a cyclic quadrilateral. (Q.E.D.) 


[b] The measure of the arc = 2 x 45° = 90° 


The length of the arc = 2. x 2x 2 x72z1l cm. 
(The req.) 


L5] 
[a] - BCDE is a cyclic quadrilateral 
^. m (4 CBE) = 180° — 120° = 60° 
S AB s AC are two tangent-segments 
“. AB=AC 
^. INA ABC: 
m (Z ABC) = m (4 ACB) = 189-8 = 60° 
^. m (4 CEB) (inscribed) i 
=m (4 ABC) (tangency) = 60° 
In A EBC : ; m (4 CBE) = m(Z CEB) = 60° 
^ m(Z BCE) = 180° - 2 x 60° = 60° 
^. A BCE is an equilateral triangle. 
[b] In A ABC : «> m(Z BAC) = 90° 
»AC=} BC +. m(4B)=30° 
^. m (4 C) = 180° — (90° + 30°) = 60° 
* m (4 C) =m (4 BAD) = 60° 
» ADisa tangent to the circle passing through 


(Q.E.D.) 


the vertices of A ABC (Q.E.D.) 
26| Red Sea 

u f 

Gja @a (sja (4a Jb [Ble 


L2] 
[a] ^ D is the midpoint of AB 
^ MD LAB <. m(Z ADM) = 90° 
» 7 Bis the midpoint of AC 
-. ME L AC z. m (4 AEM) =90° 
<. From the quadrilateral ADME : 
^. m (CZ DME) = 360° — (90° + 90° + 70°) = 110° 
(The req.) 


7 m(Z MXA)=90° | [b] m (2 AEC) = 4 [m (AC) + m BD)] 


E i (50° + 100°)=75° (The req.) 


g 
[a] In A ABC : «> m (4 B) = 180° — (50° + 35°) = 95° 
^ m (< B) +m (4 D) = 95° + 85° = 180° 


^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


[b] In A MBC : ~ MB=MC =r 
^. m(Z MBC) =m (Z MCB) = 40° 
^. m (4 BMC) = 180° — 2 x 40° = 100° 
s% m(zA)2 o m(z BMC) 


2 = 
(inscribed and central angles subtended by BC) 


^ m A) 2 4 x 100° = 50° (The req.) 
u 
[a] AD 5 AF are two tangent-segments to the circle 

^A AD=AF=3cm. 

> BD 5 BE are two tangent-segments to the circle 

^ BD = BE=S em. 

+ CE > CF are two tangent-segments to the circle 

^ CE=CF=4cm. 

7. The perimeter of AACB-54544444343 

-24cm. (The req.) 

[b] ~+ MD = ME 

:MDLAB;MELAC 

^A AB=AC 

^ In A ABC: 

mí(Z B)2m(Z C)» 70* 

. m(Z A) = 180° —2 x 70° 2 40° (The req.) 


[a] > ABCD is a cyclic quadrilateral 
^ m(Z D)=m (2 ABE) = 100° 


In AACD: ~. m(Z ACD) = 180* — (100° + 40°) 

=40° 
^ m(Z CAD) =m (Zz ACD) = 40° 
si m (CD) =m (AD) 


(Q.E.D) 


"t AX is a common tangent for 
two circles 


^. m (4 BDA) (inscribed) 
=m (Ż BAX) (tangency) 
əm (4 CEA) (inscribed) 
=m (Z CAX) (tangency) 
^ m(Z BDA)=m (4 CEA) 
and they are corresponding angles 


[b] 


- BD//CE (Q.E.D.) 
27 Matrouh 
Je ajb Ba [4le [Sle [8)a 


3 — ———— 


[a] © AB isa tangent-segment 

: MA LAB ^. m (4 MAB) =90° 

In A MAB: 

^. m GL AMB) = 180° — (90° + 30°) = 60° 

"m (4 ADC)= 4+ m (4 AMC) 

(inscribed and central angles subtended by AC) 

^ m (4 ADB) = 4 x 60° =30° (The req.) 
[b] In A ABD : » AB =AD 

^ m (4 ABD) =m (4 ADB) = 30° 

s. m(Z A) = 180° -2 x 30° = 120° 

^m A)«m(Z C) = 120° + 60° = 180° 

^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


e  ———— 


[a] + Z CBE is an exterior angle of the cyclic 
quadrilateral ABCD 


7. m (4 ADC) = m (Z CBE) = 85° 
sv m(ZADB)s 4 m(AB)= 4 x 110° 255 


- m(Z BDC) = 85* — 55° = 30° (The req.) 


Answers of Final Examinations 


[b] + X is the midpoint of AB 


~. MX LAB ^ m (4 AXM) = 90* 

» 7v Y is the midpoint of AC 

- MY LAC ^ m (4 AYM) = 90° 

From the quadrilateral AXMY : 

2. m (4 DME) = 360* — (90° + 90° + 70°) = 110° 
(First req.) 

+s AB=AC 5S MX = MY 

>» MD=ME=r ~. XD=YE (Second req.) 


la] © BD isa tangent 


^. MB LBD <. m (2 MBD) = 90°- 

1% MA=MBer 

^ In A MAB : 

m(Z MBA) =m (2 MAB) = 30° 

^ m (4 ABD) = 90° — 30° = 60° (The req.) 
[b] ~ AB=AC 

^ m(AB) =m (AC) 

^ m(Z AEB) =m (Z AEC) (Q.E.D.) 


[a] [3 | perpendicular + bisects 
|2 equal 


| [b] -- XA » XB are two tangents to the circle 


^A XA=XB 

^ In A ABX 

m (Z XAB)=m (4 XBA) = $W sss (1) 
* 7 ABCD is a cyclic quadrilateral 

^ m (< BAD) +m (4 DCB) = 180° 

^ m (4 BAD) = 180° — 125° = 55° (2) 
From (1) and (2) : 

^ m (Z XAB) =m (4 BAD) = 55° 

^. AB bisects 2 DAX QED.) 


Model Exam J - MATHEMATICS (Geometry) 


i£ Answer the following questions : 


Choose the correct answer from those given : 


[1] The slope of the straight line 3 X + 2 y = 1 is ee 


(a) 3 (- 3 ()- 4 (a) 3 
.2 M and N are two intersecting circles » their radii lengths are 3 cm. and 5 cm. 
ə then MNC-............... 
(a) ]8 > ef (b) ]3 5[ (c) Jo » 2[ (d) [2 »s[ 
_3 The measurement of any angle of the regular hexagon is -------.----.-- 
(a) 90° (b) 108? (c) 120° (d) 135? 
(a| ABCD is a cyclic quadrilateral m (Z A) = 70? , then m (Z C) equals --------------- 
(a) 25? (b) 20° (c) 110° (d) 100° 


(5 In A ABC »if (AB? = (AC) + (BC) » then Z B is -----.-------- 
(a) acute. (b) obtuse. (c) right. (d) reflex. 
The measure of the inscribed angle drawn in a semicircle equals -..------------ 


(a) 130° (b) 90° (c) 50° (d) 180° 


[a] In the opposite figure : 
AB and CD are two chords equal 
in length in the circle M 
MX L AB. MY LCD 
Prove that : HX = FY 


[b] In the opposite figure : 
H EAB >m AB) = 110° 
əm (Z CDB) = 30° 
Find : m (Z HBC) 


[3] In the opposite figure : A 
ABC is a triangle drawn in the circle M 
əm (Z MBC) = 25° 
Find : m (Z BAC) 


[- cL MORSSCR 
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|b] In the opposite figure : 
AB - AC » m (Z D) - 100° 
m (Z ABC) = 50° 
Prove that : ABDC is a cyclic quadrilateral. 


|a] In the opposite figure : 
AB is a diameter in the circle M 
DC AB ,DE AB , DE L AB 
>C € AB .CB(1DE - [E] 
Prove that : ACDE is a cyclic quadrilateral 
[b] In the opposite figure : 


Two concentric circles of centre M 

, AB and AC are two chords in the greater circle 

and tangents to the smaller circle at X and Y respectively. 
Prove that : AB = AC 


[a] In the opposite figure : 


M and N are two intersecting circles at A and B 


» AD is drawn to intersect the circle M at E and 


the circle N at D 5 AB is drawn to intersect the circle M at 

F and the circle N at C » m (Z BCD) = 70? 

1 Find: m (Z EFB) ʻa Prove that : CD // EF 
[b] In the opposite figure : 


AB and AC are tangent-segments to the circle at B and C 
m (Z BAC) = 60? » m (Z CDE) = 120° 
Prove that : 1 A BCE is an equilateral triangle. 


2) AC // BE 
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Model Exam Æ 


- MATHEMATICS (Geometry) 


i£ Answer the following questions : 


Aa Choose the correct answer from those given : 


1 Z Aand Z B are two complementary angles » Z B and Z C are two supplementary angles 
om (Z A) 30? > then m (Z C) = ............. p 
(a) 30 (b) 60 (c) 90 (d) 120 

(2| If the surface of the circle M N the surface of the circle N = {A} and the radius length 
of one of them equals 3 cm. and MN = 8 cm. ; then the radius length of the other circle 


equals -----------.--- cm 
m (b) 6 (c) 11 (d) 16 
3 In the opposite figure : 
AB N the surface of the circle M = ~- 
(a) C »Dj (b) CD 
in ad B D C A 
4 A circle can be drawn passing through the vertices of a --------------- 
(a) rhombus. (b) parallelogram. (c) trapezium. (d) rectangle. 
5 The rhombus whose two diagonal lengths are 12 cm. and 16 cm. ; then its side length 
BOUND essen cm 
(a) 6 (b) 8 (c) 10 (d) 20 


» then the surface area of the circle = .............— cm? 
(a) 100 7t (b) 25 IU 
(c) 50 7t (d) 40 IU 


6 In the opposite figure : "d Th 
If the side length of the square = 10 cm. 


|a] In the opposite figure : 
AB is a chord in the circle M 
»MC L AB » m (Z ADB) = 70° 
Find : m (Z AMC) 
[b] In the opposite figure : 
M and N are two congruent circles 
,AB 2 CD »MX L AB and NY L CD 
Prove that : The figure MXYN is a rectangle. 
LJ CLMORSSCR] 


Model Exam 2. | MATHEMATICS (Geometry) 


[a] In the opposite figure : A 

AB and AC are two chords f^ 

in the circle M ; D is the midpoint of AB 

> E is the midpoint of AC and m (Z BAC) = 50° ("3 

Find : m (7 DME) 

[b] In the opposite figure : A 

AB - BC 
əm (4 ACB) = 55? 


and m (Z BDC) = 55° CTA 


Prove that : The figure ABCD is a cyclic quadrilateral. 


ü |a] In the opposite figure : 


B 
pa A 
AB is a chord in the circle M 
, AC bisects Z BAM and intersects the circle M at C 
If D is the midpoint of AB 
B 
C 


» prove that : DM | CM 
[b] AB is a diameter in the circle M , AC and BD are two tangents to the circle M , CM 


intersects the circle M at X and Y respectively and intersects BD at E Prove that : CX = YE 


|a] In the opposite figure : 


XA and XB are two tangents to the circle at A and B 


BZ, IN 
m(Z AXB) = 50? »m(Z DCB) = 115° p D 
Prove that : 4 AB bisects Z DAX / 
A 


2 BD=BA 


aN 


[b] In the opposite figure : 


A 
AB and CD are two equal chords in length in the circle 
XN 
C 


ABN CD={E} 


Prove that : The triangle ACE is an isosceles triangle. 
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Model Exam D - MATHEMATICS (Geometry) 


i£ Answer the following questions : 


qi Choose the correct answer from those given : 
|1| The measure of the inscribed angle is -+-+ the measure of the central angle subtended 


by the same arc. 


(a) half (b) twice (c) quarter (d) third 

(2| The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals --------------- the length of the hypotenuse. 
(a) 4 (b) B (o2 (d)2 

(3| Two distant circles M and N with radii lengths 6 cm. and 8 cm. respectively 
ə then MN ..-..--.------- 14cm. 
(a) « (b) > (c)= (d) < 

4 The angle of measure 40° is the complemented angle of the angle of measure --------------- * 
(a) 320 (b) 140 (c) 60 (d) 50 

|5 The area of the rhombus with diagonal lengths 6 cm. » 8 cm. is --------------- cm? 
(a) 2 (b) 14 (c) 24 (d) 48 

6 In the cyclic quadrilateral ABCD ; if m (Z A) = 4 m (Z C) > then m (Z A) = serrer is 
(a) 20 (b) 30 (c) 60 (d) 120 


|a] In the opposite figure : 
M and N are two intersecting circles at A and B 
»C GAB, AC) MN - [E] 
» D Ethe circle N » m (Z DNM) = 140° 
and m (Z C) = 40? 
Prove that : CD isa tangent to the circle N at D 


[b] In the opposite figure : 


> 


ABCD is a rectangle inscribed in a circle D, 

» the chord CE is drawn 

where CE = CD 

Prove that : AE = BC E 
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Model Exam 3 | MATHEMATICS (Geometry) 


[a] State two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 
AB(|CD- [Fl , AC NDB - [E] 
m (Z A) = 30° 
>m (Z E) = 50? 

Find : 4 m (AD) 
2m(ZAFD) 


ü |a] In the opposite figure : 
CD isa tangent to the circle at C 
> CD // AB » m (Z AMB) = 120° 
Prove that : The triangle CAB is an equilateral triangle. 
[b] In the opposite figure : 
ABCD is a parallelogram. 
Prove that : HDCE is a cyclic quadrilateral. 


[a] In the opposite figure : 
AC = BC »m (Z ABC) = 65? 
əm (Z DAB) = 130° 


Prove that : AD is a tangent to the circle passing through 


the vertices of the triangle ABC 


[b] In the opposite figure : 
AB and CD are two chords in the circle M 
„MX L AB and intersects the circle at F 


; MY L CD and intersects the circle at E , FX = EY 


Prove that: 1 AB = CD [2] AF = CE 
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Answers of Exams 


Answers of model ] 


MATHEMATICS (Geometry) 


-. m (4 ACE) = m (Z ADE) 


and they are drawn on AE and on one side of it 


^. CD // EF (Second req.) 


W ^. ACDE is a cyclic quadrilateral. (Q.E.D) 
(1]b (2]d [B]e [b] Construction : " 
Draw MX » MY 
(4)c [5]a b 
Proof : Cor Á 
Uzi cH -: AB » AC are two tangents X] 
lal rAB i S , ee to the smaller circle at X » Y x 
»MY LCD respectively 
- MX=MY - MX LAB; MY LAC 
>. MH=MF =r > * MX =MY =r (radius length of the smaller circle) 
^ HX=FY ^. AB=AC (Q.E.D) 
[b]  m(Z ADB) - 4 m (4B) » " 
1 o = 
= x 110 [a] + ABCD is a cyclic 
=55° A B H quadrilateral 
>'v ABCD is a cyclic quadrilateral. Tj <. m (Z BAD) 
-. m (4 HBC) = m (4 CDB) + m (Z ADB) = 180° - 70° = 110" 
= 30° + 55° = 85° (The req.) s's ABFE is a cyclic quadrilateral and Z BAD is 
exterior of it. 
A -. m (Z EFB) = m (4 BAD) = 110° First req. 
[a] In A BMC : . í à : ‘ md 
-. m (4 EFB) +m (4 BCD) = 110? + 70? = 180° 
+ MB=MC=r — . ; PRA 
and they are interior angles in the same side of FC 
soam MCB) C B 


=m (4 MBC) = 25° 
-. m (4 BMC) = 180? — (25° + 25°) = 130° 
> m(Z BAC) = + m (z BMC) 
(inscribed and central angles subtended by BC) 
- m (4 BAC) = 5 x 130° = 65° (The req.) 
[b] In A ABC : 
v AB=AC 
<. m(Z ACB) = m(Z ABC) 
= 50° 
^. m (Z A) = 180° — (50° + 50°) 
-*m(Z A) +m(ZD) =80° + 100° = 180° 


C 


-. ABDC is a cyclic quadrilateral. (Q.E.D.) 
u A 
[a] ^ AB is a diameter of Na A \ 
the circle. Dø TE A 
+. m (Z ACB) = 90° Fa c 
E 
D, T CcLIMORSSCR 


[b] = 


AB» AC 

are tangent-segments 
to the circle 

- AB-z AC 


$ m(Z ACB) = 
-. m (Z BEC) (inscribed) 
=m (4 ACB) (tangency) = 60° 


i> 60° _ 60° 


+: EBCD is a cyclic quadrilateral 
-. m (4 EBC) = 180° — 120° = 60° 


(3) 


<. From (2) » (3) in A EBC: 
-. m(Z BCE) = 60° 
-. A BCE is equilateral. (Q.E.D. 1) 


From (1) » (3): <. m(Z ACB) = m (4 EBC) and 
they are alternate angles 


-. AC // BE (Q.E.D. 2) 


Answers of Exams 


MATHEMATICS (Geometry) 


DNA 
= AM-ZMC-r 
ma Ea ajb - m(Z MAC) = m (4 ACM) 
> m (4 BAC) =m (4 MAC) 
a isle (jb <. m (4 BAC) 2 m (4 ACM) € d 
a and they are alternate angles. 
[a] m (Z AMB) -2 m (Z ADB) D -. AB//CM 
=2 x 70° = 140° TAN >‘. D is the midpoint of AB 
(central and — : AE A q A Mb L AB >° AB// CM l 
angles subtended by AB) LAE. -. DM LCM (Q.E.D.) 
In AABM : : MC LAB [b] '- ACisa tangent to 
»MA=MB =r the circle M at A " T 
-. MC bisects Z AMB :«. MAL AC VHA Á 
7 m (4 AMO) = 4 m (4 AMB) = 4 x 140° = 70° ^ m (Z CAM) = 90° w^ j 
E 


(The req.) 


[b] - M >N are two congruent circles 
:AB - CD 


» MX LAB 


»NY LCD 
<. MX=NY » MX//NY 
-. MXYN is a rectangle. 


[3] 
[a] + D is the midpoint of AB 
-. MD L AB 


>‘. BD is a tangent to 


the circle M at B 
<. MB L BD -. m (4 EBM) = 90° 


^. In AA CAM > EBM: 
m (4 CAM) = m (Ż EBM) = 90° 
m (Z AMC) =m (Z BME) (V.O.A.) 
MA - MB (lengths of two radii) 


-. The two triangles are congruent and we deduce 
that CM = EM 


> XM = YM (lengths of two radii) 
> by subtracting 


-. m(Z ADM) = 90° ^ CK =YE (QED, 
> Eis the midpoint of AC [5] MEN 
-. ME L AC <. m (4 AEM) - 90? [a] ^ XA » XB 
From the quadrilateral ADME : are two tangents to 
-. m (Z DME) = 360° — (90° + 90° + 50°) = 130° the circle 
(The req.) A XA= XB 
[b] In A ABC : ^ ^ InAABX um 
i ABE BE m (Z XAB) = m (4 XBA) = 180—350 = 65° 
-. m (Z BAC) » >'v ABCD is a cyclic quadrilateral 


=m(ZAcB)=s5° SY Zp 
- m(Z BDC) =m(Z BAC) =55° ^ 
and they are drawn on BC and on one side of it 


-. ABCD is a cyclic quadrilateral. (Q.E.D.) 


[ Ictmonsscm 
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^. m (4 BAD) + m (Z DCB) = 180° 
^. m (4 BAD) = 180? — 115° = 65° 
- m (Z XAB) = m (Z BAD) 


-. AB bisects Z DAX (Q.E.D.1) 


Answers of Exams ————— — —4 MATHEMATICS (Geometry) 


»': m (Z ADB) (inscribed) 
-m(Z XAB) (tangency) = 65° [a] State by yourself. 
-. m (Z BAD) = m (Z ADB) [b] = m (BC) -2m (4A) 
^. In A ABD : BD- BA (Q.E.D.2) = 2 x 30° = 60° 
s m(Z E) 
[b] -- AB = CD i á 1 m (AD) Hi 8c] 
c ptem p) / 750 = 1 [m (AD) - 60°] 
Subtracting m (BD) from both sides -. 1002 m (AD )- 60° 
sm (AD) =m (BC) " m (AD) = 160° (First req.) 
z. m (4 ACD) =m (4 BAC) t >» © m(ZAFD)= 3 [m (4D) +m BC)] 
= InAACE: AE- CE ^ m (Z AFD) = d. [160° + 60°] = 110° 
<. AACE is an isosceles triangle. (Q.E.D.) (Second req) 


a 
Answers of model 3 [a] = m (4 ACB) te 


= + m(Z AMB) = 60° 


u (inscribed and central angles 
(1) a (2) a [3] b subtended the same arc AB) (1) 
(4]d [5]c c -~ CD// AB 
ce . <. m (AC) = m (BC) 
: ^X AC =BC (2) 
[a] ^ MN is the line of centres From (1) and (2) : 
» AB is the common chord. z. A CAB is equilateral. 
S AB LMN [b] - AB// DC > AD 
-. m (Z BEN) = 90° is a transversal to them. 
In the quadrilateral CDNE : “m(ZA)+m(ZD) 
= 180° 1 
-. m (4 CDN) = 360° — (140° + 40° + 90°) = 90° 0) 
<H ds but Z CEH is an exterior angle of the cyclic 
“ ND LCD quadrilateral ABEH 
~. CDisa tangent to the circle N at D (Q.E.D.) - m (4 CEH) =m (Z A) (2) 
[b] ; AB = CD È $ From (1) and (2) : 
- m(Z CEH) + m (Z D) = 180° 
rties of th tangl 
Aponpertien pE Ce rentur goto -. HDCE is a cyclic quadrilateral. QED) 
> CE=CD > gn 
5 
- AB=CE " , 
Ta = m [a] In A ABC : D 
-. m (AB) 2 m (CE) and adding m (BE) - AC - BC 
— z. m (Z BAC) 2 m (Z ABC) = 65° 
^. m (AE) =m (BC) ^. m (4 CAD) = 130? — 65° = 65° 
-. AE- BC (Q.E.D.) s‘ m(ZB)-2m(Z CAD)- 65? © B 
T TCLMONSSCR 
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Answers of Exams 4 MATHEMATICS (Geometry) 


^ ADisa tangent to the circle passing through the * MX LAB 
vertices of the triangle ABC (Q.E.D.) ^. X is the midpoint of AB 
[b] - MF = ME ~- AX - 1 AB > MY LCD 
(lengths of two radii) -. Y is the midpoint of CD 
»XF- YE »CY-lcp >: AB=CD 
- MX- MY SX CY 
. MX LAB: MY LCD ^. In AA AXF » CYE 
AX =CY 
“. AB=CD (Q.E.D.1) XE- YE 
m (Z AXF) =m (Z CYE) = 90° 
AS A AXF = A CYE z AF =CE (Q.E.D.2) 
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Model Examinations of the School Book on Geometry | 
Model NIN 


Answer the following questions: (Calculator is allowed) 


wW Choose the correct answer from those given : 
(4| The inscribed angle drawn in a semicircle is 
(a) an acute. (b) an obtuse. (c) a straight. (d) a right. 


(2 In the opposite figure : a 


Circle of centre M , 
If m (AB) = 50° » then m (4 ADB) = i+- * 
(a) 25? (b) 50° (c) 100° (d) 150? 
[3| The number of symmetric axes of any circle is 
(a) zero (b) 1 (c) 2 
[4] In the opposite figure : 
If m(Z A) = 120? s then m (4 C) = eee 
(a) 60° (b) 90° 
(c) 120° (d) 180° 


(5) If the straight line L is a tangent to the circle M of diameter length 8 cm S 
» then the distance between L and the centre of the circle equals 
(a) 3 (b)4 (c) 6 (d) 8 
‘6 | The surface of the circle M f the surface of the circle N = {A} and the radius length 


of one of them is 3 cm. and MN = 8 cm. » then the radius length of the other 
circle equals 


(a) 5 (c) 11 (d) 16 


a [a] Complete and prove that : 


In a cyclic quadrilateral » each two opposite angles are 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 
;BDisa tangent to the circle at B 
»X € AB > Y € BC where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. is 


(V e Ye/gilael Y/ Gul.) ot - stit yalsdl 81 


FEES ci lye le dl iy aa y ral ty Sold igs gald Jala D 


Geometry 


L3] [a] In the opposite figure : 
Two circles are touching internally at B 
» AB is a common tangent 
»ACisa tangent to the smaller circle at C 
» AD isa tangent to the greater circle at D 
»AC = 15cm. AB = (2 X- 3) cm. 
and AD = (y — 2) cm. 
Find : The value of each of X and y 
[b] In the opposite figure : 
AB is a diameter in the circle M 
; C Ethe circle M » m (Z CAB) = 30° 
;D is midpoint of AC » DB N AC = {H} 
(4] Find : m (Z BDC) and m (AD) [2] Prove that : AB // DC 


[a] In the opposite figure : 
AB and AC are two chords equal in length in circle M 
» X is the midpoint of AB ; Y is the midpoint of AC 
əm (Z CAB) = 70? 
(1] Calculate : m (Z DMH) 
Prove that : XD - YH 
[b] In the opposite figure : 
m (Z A) 230? » m (HC) = 120° 
m (BC) = m (DH) 
[1] Find : m (BD the minor) 
[2] Prove that : AB = AD 


[a] In the opposite figure : 
DA and DB are two tangents of the circle M 
and AB = AC 


Prove that : 
ACisa tangent to the circle passing through the vertices of the triangle ABD 
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Final Examinations 


[b] In the opposite figure : 
C is the midpoint of AB ; MC f the circle M = {D} 
m (Z MAB) = 20° 
Find : m (4 BHD) and m (ADB) 


Model Y2 9 


wW Choose the correct answer from those given : 

(1; The measure of the arc which equals half the measure of the circle equals 
(a) 360° (b) 180° (c) 120° (d) 90° 

{2| The number of common tangents of two touching circles externally equals 
(a) 0 (b) 1 (c) 2 (d) 3 

[3] The measure of the inscribed angle drawn in a semicircle equals 
(a) 45? (b) 90? (c) 120? (d) 80° 

(4| The angle of tangency is included between 
(a) two chords. (b) two tangents. 
(c) a chord and a tangent. (d) a chord and a diameter. 

[5] ABCD is a cyclic quadrilateral» m (Z A) = 60° , then m (4 C) = veers 
(a) 60? (b) 30? (c) 90° (d) 120° 


(8]If M » N are two touching circles internally » their radii lengths are 5 cm. »9 cm. 
s then MN = eeren cm. 


(a) 14 (b) 4 (c) 5 (d) 9 


a [a] In the opposite figure : 


AB-AC.MD.LAB; 
ME.LAC 
Prove that : XD = YE 
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t Geometry 
[b] In the opposite figure : 
ABCD is a quadrilateral in which AB =AD » 
m (Z ABD) = 30° > 
m (Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 


[3] [a] State two cases of a cyclic quadrilateral. 


[b] In the opposite figure : 
BC is a tangent at B >» 


E is the midpoint of BF 
Prove that : 


ABCD is a cyclic quadrilateral. 


[a] In the opposite figure : 


A circle is drawn touches 
the sides of a triangle 
ABC > AB ^ BC , AC at 
D+,E,F»sAD=5cm > 
BE=4cm. »CF=3cm. 


Find the perimeter of AABC 
[b] In the opposite figure : 
AF is a tangent to the 


circle at A > AF Il DE 
Prove that : 


DEBC is a cyclic quadrilateral. 


Bg In the opposite figure : 
AB ; AC are two tangents 
to the circle at B »C 
»m(Z A)- 70? > 
m (Z CDE) s 125? 
Prove that : 
[1]CB 2 CE 
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Final Examinations 7 


Model examination for the merge students " 


Answer the following questions in the same paper : (Calculator is allowed) 


wW Complete each of the following : 
(1| The longest chord in the circle is called 


[2] The straight line passing through the center of the circle and the midpoint of any 
chord is 


(3| The two tangent-segments drawn to a circle from a point outside it are 
in length. 


(4| In the opposite figure : 
The length of MD =.. a cm. 
[5] The number of symmetry axes of a circle is 
If AC is a diameter in a circle M » then m (AC) = +s: * 


Choose the correct answer from those given : 
[1] If AE the circle M of diameter length 6 cm. 
» then MA = 1-5». cm. 
(a) 3 (b) 4 
(c) 5 (d) 6 
[2] In the opposite figure : 
nite ACB) = 3-2... 
(a) 40? (b) 80° 
(c) 90° (d) 180° 
[3] The number of the common tangents of two distant circles is 
(a) 1 (b) 2 (c) 3 
[4] In the opposite figure : 
The length of BC- 
(a) 3 
(c) 5 


[5] The number of circles which can be drawn passing through the endpoints of a line 
segment A B equals 


(a) l (c) 3 (d) an infinite number. 
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\ Geometry 


In the opposite figure : 
m AHC)s iei 
(a) 25? (b) 50° 
(c) 75? (d) 100° 


[3] Put (^) for the correct statement , (X) for the incorrect statement : 


[13]If M >N are two touching externally circles with radii lengths are r, = 5 cm. » 
r, = 3 cm. »then MN = 15 cm. ( ) 


[2] In the opposite figure : 
If AB - CD 5 
ME =3 cm. » then 
MF 23cm. 


(3| The quadrilateral ABCD is a cyclic quadrilateral if 
m (Z A) 4 m (Z C) = 90? 


[4 In the opposite figure : 
m (AC) = 100° 


[5] In the opposite figure : 
m (AB) + m (CD) = 300° 


(6) In the opposite figure : 


The perimeter of 


A ABC =9 cm. 
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uU Join from the column (A) to the suitable one of the column (B) : 


(A) 


(1| The measure of the inscribed angle which is drawn in 
a semicircle equals 


|2|In the opposite figure : 
m (Z A) EUAN 


(3 | In the opposite figure : 
BD is a tangent at B > 
m (Z DBC) = 140° 


s then m (Z A) = «essere 


(4| The radius of the circumcircle of the vertices of 
right-angled triangle of hypotenuse length 10 cm. 


equals 


(5) In the opposite figure : 
A MAB is an equilateral 
triangle » BC is a tangent at B» 


s then m (4 ABC) = see a A 


(6| The ratio between the measures of the central angle and 


inscribed angle subtended by the same arc is 
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Governorates Examinations 


Cairo Governorate 


Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 


[1] The area of the rhombus with diagonal lengths 6 cm. » 8 cm. is 
(a) 2 (b) I4 (c) 24 (d) 48 

| 2 | Two distant circles M and N with radii lengths 6 cm and 8 cm respectively 
» then MN 


(a) < : (d) z 
,3 The measure of the inscribed angle is the measure of the central angle 
subtended by the same arc. 
(a) half (b) twice (c) quarter (d) third 
_4| The length of the side opposite to the angle of measure 30° in the right-angled triangle 
the length of the hypotenuse. 


(b) a "EE! (d) 2 
5] In the cyclic quad. ABCD > if m(Z A) = 4 m (Z C) s then m (ZA) S ereere Y 
(a) 20 (b) 30 (c) 60 (d) 120 
6) The angle of measure 40° is the complemented angle of the angle of measure 


(a) 320 (b) 140 (c) 60 (d) 50 


— - 
a [a] Mention two cases of the cyclic quadrilateral. 


[b] In the opposite figure : r 


AB is a diameter of the circle M » D CAB "au ENT 
,DÉAB.DÉ LAB.CC AB ET amet 


CBN DE ={E} Fora 


Ej E 
|1) Find : m (Z ACB) 
|2] Prove that : The figure ACDE is a cyclic quadrilateral, 
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l] [a] Find the measure of the arc which represents 4 of the measure of the circle. 


[b] In the opposite figure : 
A ABC is drawn inside the circle M 
»AB =AC » m (4 BMC) = 80° 
Find : (1| m (Z ABC) 


(8] The measure of the major arc BC 


C] [a] In the opposite figure : 
AB and BC are two chords in the circle M » MD -L AB 
; ME | CB , MD - ME 
m (4 ABC) = 70° 
(1| Find : m (4 DME) 
(2) Prove that : AB = CB 


[b] In the opposite figure : 
AB and AC are two tangents to 
the circle M at B and C respectively 
» BD // AC 
Prove that : BC bisects Z ABD 


rs] [a] Using the geometric tools » draw AB with length 6 cm » and then draw a circle passing 
through the two points A » B with radius length 4 cm. What is the length of the radius 


of the smallest circle passing through the two points A and B ? 


[b] In the opposite figure : 
A circle M » AC = BC 
, AD is a tangent to the circle at A » m (Z CAD) - 50? 


(1| Find : m (Z ABC) » m (Z BEC) 


(2) Prove that : 
BCisa tangent to the circle passing through the vertices of the triangle BEO 
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Answer the following questions : 


u Choose the correct answer : 
(1 In the opposite figure : 
ABCD is a cyclic quadrilateral 
»sm(ZA)=2X»m(ZC)=3X 
» then the value of X = 
(a) 20 
(c) 32 


[2| If the ratio between the perimeters of two squares is | : 2 » then the ratio between 
their areas equals 


(a) 1:2 (c)1:4 
(3| The measure of the inscribed angle in a semicircle equals 
(a) 45 (b) 90 (c) 120 (d) 180 
(4| The median of the triangle divides its surface into two triangles 
(a) congruent. (b) equal in area. (c) isosceles. (d) right-angled. 


(5) If the two circles M » N are touching internally » their radii lengths are 3 cm. » 5 cm. 
" then MN = -.------.-- cm. 


(a) 3 (b) 5 (c)2 (d) 8 
[6] The number of triangles in the opposite figure 


(b) 4 
(d) 6 


B [a] In the opposite figure : 
A circle of centre M 
m (4 BMD) = 150° 
Find with proof : m (Z C) 


[b] In the opposite figure : 
ABC is an inscribed triangle in a circle M 
in which m (Z B) = m(zC) _ EN 
» X is the midpoint of AB » MY L AC 


Prove that : MX = MY 
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E [a] In the opposite figure : 
M >; N are two intersecting circles at A » B 
» BD // MN and intersects the two circles at D 5 E E ^ D 
Prove that : DE = 2 MN 


[b] In the opposite figure : 
ABisa tangent to the circle M at A 
MA 2 8cm. »m (Z ABM) = 30° , AC L MB 
Find : The length of each of AB » AC 


[4] [a] In the opposite figure : 


AB ; AC are two tangent-segments to the circle 
at B C 


əm (Z A) = 50 »m(Z CDE) = 115? 
Prove that : [1) BC bisects Z ABE 
(gS)CHE CE 
[b] In the opposite figure : 
m (Z ABE) = 100° 
əm (Z CAD) = 40° 
Prove that : m (CD) =m (AD) 


15 | [a] In the opposite figure : 
CD isa tangent to the circle M at C 
»CD // AB 
»m (4 AMB) = 120° 
Prove that : A CAB is an equilateral triangle. 
[b] In the opposite figure : 
AC =AD , AE bisects Z BAC 
and cuts BC at E and the circle at F 


Prove that : BDEF is a cyclic quadrilateral. 
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Answer the following questions : (Calculators are permitted) 


\ 7 | Choose the correct answer from those given : 
(4 | In the opposite figure : 
AB N the surface of the circle M = -+ 
(a) {C » D] (b) CD B D CA 


(c) CD (d) Ø 


[2] Z A and Z B are two complementary angles » Z B and Z C are two supplementary 
angles » m (Z A) = 30? »then m (4 C) = ceee o 


(a) 30 (b) 60 (c) 90 (d) 120 
(3) If the surface of the circle M N the surface of the circle N = {A} and the radius length 
of one of them equals 3 cm and MN = 8 cm. ; then the radius length of the other circle 


(b) 6 (c) 11 (d) 16 


[4] In the opposite figure : "d k 
If the side length of the square = 10 cm. 
» then the surface area of the circle = -ee cm? 
(a) 100 7t (b) 25 Jt 
(c) 50 7t 


(d) 40 7T 
[5] A circle can be drawn passing through the vertices of a 
(a) rhombus (b) parallelogram (c) trapezium (d) rectangle 
The rhombus whose two diagonal lengths are 12 cm. and 16 cm. » then its side length 


(b) 8 (c) 10 


[a] In the opposite figure : 
CDisa diameter in the circle M 
» AB = 10 cm. » MH L AB 
»m (Z AMD) = 30° 
Find : The length of CD 


[b] ABCD is a quadrilateral inscribed in a circle » E is a point outside the circle » EA and 


EB are two tangents to the circle at A and B »if m (Z AEB) = 70° and m (Z ADC) = 125? 
» prove that : AB = AC 


92 


TS] ila he la aay y paula enl aligns ual al 1a P 


Final Examinations 

L3] [a] In the opposite figure : 

m (Z A) = 30° ; m (HC) = 120° 

m (BC) -m (DH) 

(1]Find : m (BD) «the minor arc» 

[2] Prove that : AB = AD 

[b] In the opposite figure : 

ABCD is a quadrilateral » AB = AD 

m (Z ABD) = 30? 

m (Z C) = 60? 

Prove that : ABCD is a cyclic quadrilateral. 


[a] In the opposite figure : 
CDisa tangent to the circle at C 
» CD // AB » m (4 AMB) = 120° 
Prove that : The triangle CAB is an equilateral triangle. 
[b] In the opposite figure : 
M and N are two intersecting circles at A and B 
» AD is drawn to intersect the circle M at E and the circle N at D 


> BC is drawn to intersect the circle M at F and the circle N at C 
»m (Z C) - 70 
Prove that : CD // EF 


gal [a] In the opposite figure : 
AC - BC »m (Z ABC) = 65? 
əm (Z DAB) = 130° 


Prove that : AD isa tangent to the circle passing through 
the vertices of the triangle ABC 


[b] In the opposite figure : 
ADisa tangent to the circle M 
» AC intersects the circle M at B » C 
əm (Z A) = 56? and H is the midpoint of BC 
Find with proof : m (Z DMH) 
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Answer the following questions : 


wu Choose the correct answer : 
(4) ABC is a triangle in which : (AB)? > (BC)? + (AC)’; then Z C is 
(a) acute. (b) right. (c) obtuse. (d) straight. 


[2] If M and N are two intersecting circles whose radii length are 5 cm and 2 cm. 
»then MN © 


(a) ]3 »7[ (b) [3 » 7[ (c) ]3 » 7] (a) [3 » 7] 
(3) If A ABC ~ A XYZ » m(Z A) 2 50? m (4 B) 2 60° , thenm(Z Z) = eee ee o 
(a) 90 (b) 110 (c) 10 (d) 70 
| 


[4] The measure of the central angle which is opposite to an arc of length 3 Tr 


(b) 60 (c) 120 (d) 240 
[5] ABC is a right-angled triangle at B » BD L AC where BD N AC = {D} then the 
projection of BD on AC is 
(a) A (b) B (c) € 
If ABCD is a cyclic quadrilateral » then m (Z BAC) 2 m (4 
(a) BCA (b) DBA (c) BDC (d) ACD 


[a] In the opposite figure : Gyv-5 E 
AB // CD » m (AC) = 50? 
»m (Z BED) - (3 y - 5? 
Find : The value of y 


[b] Using your geometric tools » draw AB with length 4 cm » then draw a circle passing 
through the two points A and B whose diameter length is 5 cm. 
How many circles can be drawn ? (Don't erase the arcs). 


[a] In the opposite figure : 
A circle with centre M 


» X and Y are the midpoints of AB and AC respectively. 
Prove that : [1] AXYM is a cyclic quadrilateral. 
[2] m (4 MXY) 2 m (Z MCY) 
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[b] In the opposite figure : 
m (Z A) = 120? m (Z EBF) = 65? 
» DC // BF 
Find with proof : 
(11m (Z C) (lm (Z D) 


ua [a] In the opposite figure : 


Circle M N circle N = (A » B] 
» AB N MN = {C} DEMN 
MX L AD, MY L BD 
Prove that : MX = MY 


[b] ABC is a triangle inscribed in a circle » AD isa tangent to the circle at A 
»X € AB > Y € AC ; where XY // BC 


Prove that : AD is a tangent to the circle passing through the points A » X and Y 


[5] [a] In the opposite figure : 


AB and AC are two tangent-segments to the circle M 
» AM () CB= {E} 
and BD is a diameter of the circle. 


Prove that : AM // CD 


D Cc 


[b] In the opposite figure : 


AB is a chord in the circle M 

; CM // AB és 
; BC 1) AM = (E) 

Prove that : BE>AE n a 
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( Answer the following questions : (Calculator is allowed) 


L^ Choose the correct answer from the given ones : 
(11A circle can be drawn passing through the vertices of a 


(a) rhombus. (b) rectangle. (c) trapezium. (d) parallelogram. 
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[2]A circle with diameter length 10 cm. ; the straight line L is distant from its centre by 
5 cm. » then the straight line L is 


(a) a tangent. (b) a secant. 
(c) outside the circle. (d) a diameter of the circle. 

(3| The number of common tangents of two touching circles externally equals 
(a) zero (b) 1 (c) 2 (d) 3 


(4|If M >N are two touching circles externally » the lengths of their radii are 2 cm. »4 cm. 
respectively » then the area of the circle with diameter MN equals 


(a) 36 3t (b) 9.30 (c) 16 X (d)4 zt 
_5|In the opposite figure : " 
A circle M , MA L MB 
s then m (Z ACB) = i1111- 
(a) 45° (b) 90° 
(c) 145° (d) 135° 
[6] In the opposite figure : D 
m (AC) = 100° ; m (DB) = 120° 
s then m (4 AEC) = -e jf 
(a) 110? (b) 55° 
(c) 70° (d) 100° 


100 


[a] In the opposite figure : 


B 
AB and AC are two equal chords in circle M D 
» X is the midpoint of AB 
» Y is the midpoint of AC 2 1 
Prove that : XD — YE 


[b] In the opposite figure : 
AB and AC are two tangent-segments 
to the circle at B and C 
2m (Z A) 2 70? m (Z CDE) = 125? 
Prove that : BC bisects Z ABE 


Jg [a] In the opposite figure : 


AB is a diameter in the circle M 
»m (BD) = m (DC) »m(Z BDC) = 140° 
Find with proof : 3m (Z ABC) 

(8) m (ABD) 


E 
C 
A 
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[b] In the opposite figure : 


AD isa tangent to the circle at A » X CAB 

» Y € AC and XY // BC 

Prove that : B 
ADisa tangent to the circle which passes through the points A » X and Y 


[3] In the opposite figure : 
A circle M » D is the midpoint ofAB 
»m(Z DCB) = 25? 
Find : m (Z AMB) 
[b] In the opposite figure : 
ABC is an equilateral triangle drawn in the circle 
»D€ AB ,E EDC » where AD = DE 
Prove that : | 1 A ADE is an equilateral triangle. 
[2)m (4 DAB) =m (4 EAC) 


[a] In the opposite figure : 
ABisa tangent-segment to the circle M at A 
AM -8cm.»m (4 ABM) = 30° 
(T) Find : The length of AB 
Prove that : A XAB is an isosceles triangle. 
[b] In the opposite figure : 
AD - AC 
» AF bisects Z BAC 
Prove that : DBFE is a cyclic quadrilateral. 


Answer the following questions: (Calculators are permitted) 


( (Ell Choose the correct answer from those given : 


(1| The axis of symmetry of a circle is 
(a) the diameter. (b) the chord. 
(c) the straight line passing through the center. (d) the tangent. 
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(2) XYZ is a triangle. If (XY)? — (YZ)? > (XZ)? » then Z Y is 

(a) acute. (b) right. (c) obtuse. (d) reflex. 
(3|In the opposite figure : 

If AB- AC, BC- BD- AD 

> then m (Z A) = 

(a) 30 (b) 36 

(c) 45 (d) 72 
(4| ABCD is a cyclic quadrilateral in which m (Z A) 22 m (Z C) 

s then m (4 C) esee o 


(a) 30 (b) 60 (c) 90 (d) 120 
[5] In the opposite figure : 

A circle M » MC = 4 cm. 

»m (Z CMB) = 60° 


» then the length of BB cm. VA 
(a) 470 (b) 8 3 () $ x (d)167t B 


(6]If Y € XZ and XY - 2 YZ ; then the area of the square drawn on p o£ wm - 
The area of the square drawn on XZ 


9 4 1 
(aq (b) 9 (c) 2 (d) p 


[2] [a] In the opposite figure : 
AB and AC are two tangent-segments to the circle M 
;m (4 BMC) = 90° 
Prove that : ABMC is a square. 


[b] In the opposite figure : 
AC is achord in the circle M 
» AB bisects Z CAM 
» D is the midpoint of AC 
Prove that : DM MB 


[a] In the opposite figure : 
AB ; BC and AC are tangents to the circle M at X 
» Y and Z respectively » AC = 10 cm. 
» AX = 6 cm. and the perimeter of A ABC = 24 cm. 
(4) Find : The length of AB 
(2| Determine the type of A ABC according to the measures of its angles. 
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[b] ABC is a triangle inscribed in a circle » X CAB » YCAC where 
m (AX) =m (AY) , CX N AB = {D} and BY N AC = {E} 
Prove that : [1] The figure BCED is a cyclic quadrilateral. 

(2| m (Z DEB) 2 m (Z XAB) 


B [a] In the opposite figure : 


AB is a diameter in the circle M 

CA CB; MX LDA 

; MY.LEB 

Prove that : CD - CE 

[b] In the opposite figure : 

AB is a diameter in the circle M 

„EC isa tangent to the circle M at C ; ED L AB 

» where ED N CB = {F} 
Prove that : (1| The figure ADFC is a cyclic quadrilateral. 

(2) A ECF is an isosceles triangle. 


[a] In the opposite figure : 


M >N are two circles touching internally at B 
»AM =5cm. »CD=4cm. 
Find with proof : The length of AC 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 
» AD isa tangent to the circle at A s XY // BC 


Prove that : 


AD isa tangent to the circle passing through the points A » X and Y 


Pssst toms A 


Answer the following questions : 


wW Choose the correct answer from those given : 
[1]A square whose diagonal length is 10 cm. » then its surface area equals 
(a) 40 (b) 50 (c) 80 (d) 100 
(2) ABC is a triangle in which (AC)? > (AB)! + (BC) s then Z BAC is 


(a) acute. (b) obtuse. (c) right. (d) straight. 
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(3]M and N are two intersecting circles at two points and the two radii lengths are 3 cm. 
and 5 cm. » then MN © 


(a) ]8 » of (b) ]2 > of (c) Jo »2f (à) 2 »8[ 

[4] ABCD is a cyclic quadrilateral in which m (Z A) 23m (4 C) »thenm(Z A) 2 vee 8 
(a) 90 (b) 45 (c) 135 (d) 120 

[5] In the opposite figure : 
MA > MB are two radii perpendicular in the 


circle M whose radius length is 7 cm. 


» then the perimeter of the shaded part = ---++++------- cm. (n z 


(a) 14 (b) 11 (c)38 4 
In the opposite figure : 
AB is a chord in the circle M 
»MC L AB , Dis the midpoint of MA » CD =3 cm. 
» then the surface area of the circle M = +- T cm? 


(a) 3 (b) 6 (c) 9 


[a] In the opposite figure : 
AB // CD » m (4 BAD) = 20° 
m (4 AEC) = (3 X - 7p* 
What is the value of X ? 
[b] In the opposite figure : 


AB is a diameter in the circle M » BD isa tangent-segment 
to the circle M at B 5 E is the midpoint of AC and EM intersects 
the circle M at X 


Prove that : [1 | The figure MEDB is a cyclic quadrilateral. 
[21m (4 BAX) = 5 m ( D) 


[5] [a] In the opposite figure : 


ABC is a right-angled triangle at A 
AC 25cm. » AB - 543 cm. 
»m (4 DAC) = 30° 


Prove that : AD is a tangent to the circle passing through the vertices of A ABC 
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[b] In the opposite figure : 
AB ; AC are two tangent-segments to 
the circle M at B and C 
» AB // CD 
Prove that : CB bisects Z ACD 


a [a] In the opposite figure : 


ABCD is a quadrilateral in which AC N BD = [M] » DA = DC 
»m (Z ADM) = 30° ; m (Z AMB) = 80° 
»m (Z ABD) = 50° 


Prove that : The figure ABCD is a cyclic quadrilateral. 


[b] In the opposite figure : 


AB » AC are two chords equal in length in the circle M » X and Y 
are the midpoints of AB and AC respectively » MX intersects 

the circle M at D » MY intersects the circle M at E 

Prove that : XD = YE 


EJ [a] In the opposite figure : 
EAN BD={c} 
m (Z C) = 36° 
m (Z ABD) = 22? 
Find with the proof : m (BE) 
[b] In the opposite figure : 
AB is a diameter in the circle M 
»m (Z CAB) = 30° »m (AD) = m (DC) 
(1] Find with the proof : m (Z CDB) 
(2) Prove that : DC // AB 
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Answer the following questions : (Calculator is permitted) 
( wW [a] Choose the correct answer from the given ones : 


(1] A circle with greatest chord with length = 12 cm. » then the circumference of the 
circle = eee cm. 


(a) 12 7t (b) 6 7t (c) 24 JU (d) 1030 
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(2]M and N are two circles whose radii lengths are 6 cm. » 8 cm. and MN = 14 cm. 
» then the two circles are 


(a) intersecting. (b) distant. 
(c) one inside the other. (d) touching externally. 

(3| The inscribed angle drawn in a semicircle is 

(a) an acute (b) a straight (c) a right 

[b] In the opposite figure : 

m (Z ABH) - 110? 

m(Z CAD) = 35? 

Prove that : m (CD) =m (AD) 


[a] Choose the correct answer from the given ones : 


(17A chord is of length 8 cm. in a circle of diameter length 10 cm. » then the chord 
i from the center of the circle. 


(b) 4 cm. (c) 3 cm. (d) 6 cm. 
(2| The number of common tangents of two circles touching internally is 
(a) 1 (b) 3 (c) 2 (d) O 
[3] ABCD is a cyclic quadrilateral » m (Z A) 22m (Z C) »thenm(Z A) = 0 
(a) 30? (b) 60? (c) 90° (d) 120° 
[b] In the opposite figure : 
AB and AC are two tangents to the circle at B » C 
m(Z A) 70? m (Z D) - 125? 
(1]Find : m (Z ABC) 
[2] Prove that : CB = BH 


[a] In the opposite figure : 

AB is a diameter of the circle M » CD // AB 
» X is the midpoint of MY 

MY L AB 

Find : m (AC) m (CY) 

[b] In the opposite figure : 

AB » AC are two equal chords in the circle M 
, MD L AB and cuts the circle at X 

, MH L AC and cuts the circle at Y 

Prove that : XD = HY 
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uU [a] In the opposite figure : 
AO isa tangent to the circle at A 
, AO // DH 
Prove that : DHBC is a cyclic quadrilateral. 


[b] In the opposite figure : 


AB is a chord in the greater circle M and touches 
the smaller circle at C » if AB = 14 cm. 


» find the area of the part included between the two circles. 


[a] In the opposite figure : 
The circle M passes through the vertices of the triangle ABC 
:m(Z AMB) = 120° 
;CD isa tangent to the circle M at C >» CD // AB 
Prove that : A ABC is equilateral. 
[b] In the opposite figure : 
m (Z MAB) = 60° 
m (4 MCB) = 70° 
Find : m (Z AMC) 


Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 
[1] The least number of acute angles at any triangle equals 
(a) zero (b) 1 (c)2 
(2| The measure of the central angle drawn in 4 circle equals 
(a) 240 (b) 120 (c) 60 
(3] ABC is a triangle in which : (AC)* = (AB)? + (BC)* + 5 > then Z B is 
(a) acute. (b) right. (c) obtuse. (d) straight. 
(4) Which of the following figures is a cyclic quadrilateral ? 
(a) The square. (b) The rhombus. 
(c) The parallelogram. (d) The trapezium. 
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(5| If AB =8 cm. ; then the length of the radius of the smallest circle can be drawn 
passing through the two points A and B equals 


(a) 1 (b) 2 (c) 3 


(d) 4 
(6 In the opposite figure : 


A square consists of congruent squares » then the area 
of the shaded part = -e-+ the figure area. 


(a) i (b) i (c) E 
B ia In the opposite figure : 

AB and AC are two chords of the circle M 

»DEBC 

əm (4 BMC) =m (Z BDC) = (2 X)? 

Find with proof : m (Z A) 


(à) 3 


[b] In the opposite figure : 
ACÍ|BD- [E] 
;EA- ED 
Prove that : EB = EC 


[5] [a] In the opposite figure : 


ABC is a triangle in which AB = AC 
» BX bisects Z ABC and intersects AC at X 
» CY bisects Z ACB and intersects AB at Y 
Prove that : BCXY is a cyclic quadrilateral. 
[b] In the opposite figure : 
ADisa tangent to the circle at A 
m (Z B) - 70? 
»m (BC) = 120° 
Find : m (Z DAB) 


u [a] In the opposite figure : 


AC is a diameter of the circle M 
m(Z C) = 50? m (Z ABD) = 60° 
Find : m (Z CBD) » m (4 BAD) 
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[b] In the opposite figure : A 
Two concentric circles at M » AB and AC are 

two chords in the greater circle and two tangents 

to the smaller circle at X and Y respectively. 


Prove that : AB = AC 


[5] [a] In the opposite figure : 


Two circles are touching externally at C 

; AD isa tangent-segment to the smaller circle at D 
» ABisa tangent-segment to the greater circle at B 
If AD = (y - 2) cm. 


»AC =(2 X—3) cm. AB = 15cm. 

Find with proof : The value of each of X and y 
[b] In the opposite figure : 

AB is a diameter in the circle M 

‚BAN DC = {N} 

Prove that : NB > ND 
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Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 
[1] The inscribed angle drawn in a semicircle is 
(a) reflex. (b) right. (c) obtuse. (d) acute. 
[2 In the opposite figure : 


If Misacircle » m (Z AMB) = 80° 
then m (AB) = «+++ o 


(a) 40 (b) 80 
(c) 160 (d) 90 


(3) If the two circles M » N are touching externally » the length of the radius of one of them 
is 3 cm. MN = 8 em. » then the length of the radius of the other circle is 


(a) 5 (b) 6 (c) 11 (d) 16 
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[4] In the opposite figure : 
E€BA »m(ZC) = 100° 
» then m (Z DAE) = 
(a) 80 
(c) 100 
(5 |In the opposite figure : 
AB and AC are two tangents to 
the circle at B and C » m (Z ABC) = 70° 
»then m (Z A) = em o 
(a) 80 (b) 70 
(c) 60 (d) 40 
(6]The area of the circle = +--+: 
(a) 2 mr (b) T r? OQ2nr 


[a] In the opposite figure : 
If M is a circle » MD L AB 
» E is the midpoint of AC 
» MD = ME 
» prove that : AB =AC 


[b] In the opposite figure : 
If M isa circle » m (Z BMC) = 100° 
» find : (11m (Z A) 
(2]m (Z MBC) 


[a] In the opposite figure : 
AB is a diameter of the circle M 
»C € BE »m(Z ACE) = 60° 
Find : (1| m (Z AEB) 
m (Z CAE) 
[b] In the opposite figure : 
AD isa tangent to the circle M 
» AC intersects the circle M at B »C 
» E is the midpoint of BC »m(Z A) =70° 
Find : m (Z DME) 
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u [a] State two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 
ABC is an equilateral triangle 
m (Z D) = 60? 
Prove that : ABCD is a cyclic quadrilateral. 


[a] In the opposite figure : 
In the circle » m (Z ADB) = 30° 
»m (AD) = 90? 
Find : (1 m (AB) (2] m (4 DCB) 
[b] In the opposite figure : 
AB and AC are two tangents 
to the circle at B and C 
» AB // CD » m (Z A) = 40° 
(1]Find : m (Z ABC) 
[2] Prove that : BC = BD 


11» Port Said Governorate 


Answer the following questions : 


B Choose the correct answer from those given : 
(1]M and N are two intersecting circles. The two radii lengths are 3 cm. and 5 cm. 
respectively » then MN € 
(a) ]8 > oof (b) 2 > -f (c) Jo > 2[ (a) 2 »s[ 
[2]If the straight line L is a tangent to the circle M of diameter length 10 cm. » then the 
distance between L and the center of the circle equals 


(a) 3 (b)4 (c) 5 
(3|The longest chord in the circle is called a 

(a) chord. (b) diameter. (c) tangent. (d) radius. 
[4] In the opposite figure : 

If m (Z A) = 120° 

»then m (Z DMB) = e 

(a) 180? (b) 120° 

(c) 90° (d) 60° 
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(5 | The ratio between the measure of the central angle and the measure of the inscribed 
angle subtended by the same arc is 


(a) 4:2 (b) 2:4 
[6] In the opposite figure : 

AB = 8 cm. » MB = 5 cm. 

»then MD = - 

(a) 5 cm. 

(c) 4 cm. 


[2] [a] In the opposite figure : 
AB and CD are two chords in the circle M 


(d) 2 cm. 


» MX L AB and intersects the circle at F 
; MY L CD and intersects the circle at E » FX = EY 
Prove that : (1) AB = CD [2] AF = CE 
[b] In the opposite figure : 
ED(CB- (A) 
»m (CB) = 120° 
»>m(ZA)=30° 
Find : m (BD) 


[a] Using the given data » prove aie: | — mum : 


ADisa tangent to the circle passing through 
the vertices of the triangle ABC 


[b] Using the given data » prove that : 


The triangle XYM is an equilateral triangle. 


a [a] In the opposite figure : 
A circle with center M 
m (Z MAC) = 25? 
m (Z MBC) = 45? 
Find : m (Z AMB) 
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[b] In the opposite figure : 
Two intersecting circles at A and B ; CD passes through 
the point B and intersects the two circles at C and D 
CEN DF = [x] 
Prove that : The figure AFXE is a cyclic quadrilateral. 


[5] [a] Using the given data ; find : 


The values of the symbols X and y 


[b] In the opposite figure : 
ABCD is a parallelogram 
;ECCD where BE = AD 
Prove that : The figure ABDE is a cyclic quadrilateral. 


12) Damietta Governorate 


Answer the following questions : (Calculator is allowed) 


(EH Choose the correct answer : 


[1|The length of the projection of a line segment on a given straight line 
length of the line segment. 


(a)» (b)s (c)z (d) « 
[2] The number of symmetry axes of any circle is 

(a) zero (b) 1 (c) 2 (d) an infinite number 
[3] If a square is of side length 6 cm. » then the square of its diagonal length is 

(a) 36 (b) 12 (c) 72 (à) 612 
(4 If the straight line L is a tangent to the circle M of diameter length 10 cm. 

» then the distance between L and the center of the circle equals 


(a) 3 (b) 5 (c) 6 (d) 10 


(5]If M >N are two touching circles internally » their radii lengths are 7 cm. » 10 cm. 
s then MN = --------.-.-. cm. 


(a) 3 (b) 17 (c) 7 (d) 10 
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(8]If A XYZ ~ AABC »m(Z Y) = 60? and m (4 C) = 40? 5 then m (4 X) = 
(a) 40 (b) 80 (c) 100 (d) 120 


a [a] In the opposite figure : 


AD isa tangent to the circle M >» AC intersects the circle at B »C 
;E is the midpoint of BC 
m (Z A) = 65? 
Find : m (Z DME) 
[b] If the length of AB = 6 cm. »draw a circle of radius length 4 cm. that passes through A » B 


How many circles can be drawn ? (Don't remove the arcs). 


[a] In the opposite figure : 
A circle M » m (Z A) = 30? 
[1] Find : m (Z BMC) 
Prove that : MBC is an equilateral triangle. 
[b] In the opposite figure : 
A circle M » AD // BC 
;MX.LAB 
»>MY LDC 
Prove that : MX = MY 
[a] In the opposite figure : 
CBisa tangent »m (BE) =m (EF) 
Prove that : ABCD is a cyclic quadrilateral. 


[b] In the opposite figure : 
XY » XZ are two tangents to the circle at Y » Z 
:YZzLZ »m(Z L) - 70? 
(1]Find with proof : m (Z X) 
(2]Prove that : XZ // YL 
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L5] [3] ABCD is a parallelogram in which AC = BC 
Prove that : CD isa tangent to the circle circumscribed about the triangle ABC 
[b] In the opposite figure : 
LMNE is a cyclic quadrilateral » m (Z MEN) = 35? 
m (Z MLE) = 80° 
Find with proof : 
[1] m (Z MLN) 
(2| m (4 EMN) 


13 Kafr El-Sheikh Governorate 4 


Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 
[1] The triangle contains two angles at least. 
(a) acute (b) obtuse (c) right (d) reflex 
(2) ABCD is a rhombus in which m (Z ACB) = 32? , then m (£D)z-.---————- 
(a) 32? (b) 64? (c) 116? 


(3]A tangent to a circle of diameter length 6 cm. is at a distance of 
from its center. 


(a) 6 (b) 12 (c) 3 


(4]If M >N are two touching circles internally their radii lengths are 8 cm. » 3 cm. 
> then MN = .--......... cm. 


(a) 3 (b) 5 (c) 7 (d) 11 
(5) The triangle whose side lengths are 5 cm. » 7 cm. and 8 cm. is triangle. 

(a) obtuse-angled. (b) acute-angled. (c) right-angled. (d) equilateral. 
(8| The number of common tangents to two touching circles externally is 

(a) 0 (b) 1 (c) 2 


[2] [a] In the opposite figure : 


AB and BC are two chords in the circle M 

» Which has radius length of 10 cm. 

»MX L BC intersecting BC at X and intersecting the circle M at E 
» D is the midpoint of AB » BC = 16 cm. 

:m (Z DMX) = 110? 

Find : 1| The length of XE (8) m (Z ABC) 
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[b] In the opposite figure : 


B is a point outside the circle M 
„BA isa tangent to the circle M at A 
, BM intersects the circle at E and D » m (Z B) = 20° 
Find with proof : m ian RR ADB) 
ZA 


[3] [3] In the opposite neuer è 
ABNCD={E} 
, AD // CB 
Prove that : EA - ED 
[b] In the opposite figure : 
EA and EB are two tangents to the circle at A »B 
»m (Z AEB) - 50? 
m (Z ADC) = 115° 


Prove that : 


AC isa tangent to the circle passing through the points A » B and E 


u [a] In the opposite figure : á 
E ECB »m (AB) = 100° 
m (Z ABE) = 110° 
Find with proof : m (Z BDC) 
[b] In the opposite figure : 
AB and AC are two tangents to the circle M at B » C 


„FE isa tangent-segment at D » DF = 4 cm. 
» AF = 10 cm. » AE = 9 cm. 


Find with proof : The length of EC 


[s] [a] In the opposite figure : 


ABC is an inscribed triangle inside the circle M 
» MX = MY » X and Y are the midpoints of AB 
; AC respectively » m (Z B) = 70? 

Find with proof : m (Z A) 


[b] ABCi is an inscribed triangle in a circle where AB > AC and D C AB where AC 2 AD 5 
AE bisects Z A and intersects BC at E and intersects the circle at F 


Prove that : BDEF is a cyclic quadrilateral. 
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Answer the following questions : (Calculator is permitted) 


E Choose the correct answer from the given ones : 


[T]M and N are two intersecting circles » their radii lengths are 3 cm. and 5 cm. » then 


(a) ]8 » eof (b) ]2 » eof (c) Jo » 2[ (d) 2 »8[ 
(2]ABCD is a cyclic quadrilateral » m (Z A) = 70? 5 then m (Z C) equals 

(a) 25? (b) 20? (c) 110? (d) 100° 
(3)]The measure of the inscribed angle drawn in a semicircle equals 

(a) 130? (b) 90° (c) 50? (d) 180? 
(4| The slope of the straight line 3 X + 2 y= 1 is 

(a) $ (b)- 4 ()-2 
(5|The measurement of any angle of the regular hexagon is 

(a) 90? (b) 108° (c) 120° 
(8)In A ABC » if (AB? = (AC)? + (BC)? > then Z B is 

(a) acute. (b) obtuse. (c) right. (d) reflex. 


[a] In the opposite figure : 
AB is a diameter in the circle M 
» X is the midpoint of AC and XM intersects 
the tangent to the circle at B in Y 
Prove that : The figure AXBY is a cyclic quadrilateral. 
[b] In the opposite figure : 
AB is a chord in the circle M 
: CM // AB ; BC(1 AM = [E] 
əm (Z A) = 60? 
Find : m (Z B) 


CE In the opposite figure : 
The triangle ABC is inscribed in the circle M 
sin which: m (4 B)2m(Z C) 
» X is the midpoint of AB , MY L AC 
Prove that : MX = MY 
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[b] In the opposite figure : 
ABCDE is a regular pentagon inscribed in a circle M 
» AX isa tangent to the circle atA 
» EX isa tangent to the circle at E 
where AX N EX = [X] 
Find : (1| m (AE) (8) m (Z AXE) 


uü [a] In the opposite figure : 
AB is a chord in the circle M 
» AC bisects Z BAM and intersects the circle M at C 
If D is the midpoint of AB 
, prove that : DM L CM 


[b] AB is a diameter in the circle M Y AC and BD are two tangents to the circle M , CM 
intersects the circle M at X and Y and intersects BD at E Prove that : CX = YE 


[a] In the opposite figure : 
XA and XB are two tangents to the circle at A and B 
m(Z AXB)- 50? »m(Z DCB) = 115° 
Prove that : (1) AB bisects Z DAX 
(8€ BD = BA 
[b] In the opposite figure : 
AB and CD are two equal chords in length in the circle 
» AB CD = (E) 


Prove that : The triangle ACE is an isosceles triangle. 


15) El-Fayoum Governorate / 
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Answer the following questions : (Using calculators is allowed) 


wW Choose the correct answer : 


(4 | If M is a circle of diameter length 8 cm. » the straight line L is far from the centre M of 
the circle by 4 cm. » then the straight line L is 


(a) a secant to the circle in two points. (b) outside the circle. 
(c) a tangent to the circle. (d) an axis of symmetry of the circle. 
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(2\If m, » m, are the slopes of two perpendicular straight lines » then 
(a) m, 2 m, (bm,xm,--1 (c)m,xm,-1l (d)m,+m,=-1 


(8| The centre of the circle that passes through the vertices of the triangle is the intersection 


(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. 
(c) its altitudes. (d) the axes of its sides. 
[4| ABC is a right-angled triangle at B » m (Z C) 2 30° AC = 12 cm. 
»then AB = 
(a) 24 (b) 1243 (c) 693 (d) 6 
5 | Which of the following figures is a cyclic quadrilateral ? 
(a) The rectangle. (b)Thetrapezium. (c)The rhombus. (d) The parallelogram. 


_6|A trapezium in which the lengths of the two parallel bases are 4 cm. and 12 cm. and its 


height is 9 cm. » then its area = --+-++++++++ cm? 


(a) 25 (b) 36 (c) 72 


ga) [a] In the opposite figure : 


AB = CD » MO- 6cm. 
ME =(X + 2) cm. 

; CD = (3 X + 4) cm. 

Find : The value of X » CD 


[b] ABC is a triangle drawn inside a circle M » m (4 AMB) = 90° m (4 BMC) = 130° 
Find : The measures of the angles of A ABC 


B [a] A is a point outside the circle M » AB is a tangent to the circle at B » AM intersects 


the circle M at C and D respectively » m (Z A) = 40° 
Find with proof : m (Z BDC) 
[b] In the opposite figure : 
AB is a diameter in the circle M 
>X is the midpoint of AC 
and XM intersects the tangent to the circle at B at Y 


Prove that : The figure AXBY is a cyclic quadrilateral. 
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uü [a] In the opposite figure : 
Two concentric circles with centre M 


» the radii lengths of them are 4 cm. and 2 cm. 
» A ABC is an inscribed triangle inside the greater circle 
» and its sides touch the smaller circle at X » Y » Z 


Prove that : ^ ABC is an equilateral triangle » and calculate its area. 
[b] In the opposite figure : 

AB » AC are two tangent-segments to the circle M 

» AB // CD 

m (4 BMD) = 130? 

Prove that : CB bisects Z ACD 


and Y € AC » where XY // BC 


Prove that : AD isa tangent to the circle passing through the points A » X and Y 


[b] In the opposite figure : D 
AB is a diameter in the circle M > 

X is the midpoint of AC ; BDisa tangent to 

the circle at B » XM intersects the circle at Y 


Prove that : (4) XMBD is a cyclic quadrilateral. 
[2]m (4 BAY) = 4 m (4D) 


16) Beni Suef Governorate 


Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 


(1] The symmetry axis of the common chord AB of the two intersecting circles M 


(b) MB (c) MN (d) NA 
(8]ABC is a triangle in which : (AC) > (AB)? + (BC)? » then Z B is 
(a) acute. (b) obtuse. (c) right. (d) straight. 
(3]In the cyclic quadrilateral » each two opposite angles are 
(a) equal in measure. (b) complementary. 


(c) supplementary. (d) alternate. 
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(4| The area of a triangle is 35 cm? and its height is 7 cm. » then the length of its base 


(b) 7 (c) 10 (d) 20 
(5) The measure of the inscribed angle which is drawn in a semicircle equals 
(a) 45? (b) 90* (c) 120? (d) 180° 
(6) The area of a square is 100 cm? ; then its perimeter = 
(a) 10 (b) 30 (c) 40 


B [a] In the opposite figure : 


AB is a chord in the circle M 
»MC L AB » m (Z ADB) = 70? 
Find : m (Z AMC) 
[b] In the opposite figure : 
M and N are two congruent circles 
» AB 2 CD , MX L AB and NY L CD 
Prove that : The figure MXYN is a rectangle. 


[3] [a] In the opposite figure : 
AB and AC are two chords 
in the circle M ; D is the midpoint of AB 
Eis the midpoint of AC and m (Z BAC) = 50° 
Find : m (Z DME) 


[b] In the opposite figure : 
AB - BC 
m (Z ACB) = 55? 
and m (Z BDC) - 55? 
Prove that : The figure ABCD is a cyclic quadrilateral. 


u [a] In the opposite figure : 


ED isa tangent to the circle M at C 
» ED // AB and m (Z AMB) = 120° 


Prove that : The triangle CAB is an equilateral triangle. 
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[b] In the opposite figure : 


AB and AC are two tangents to 
the circle at B and C 


m(Z BDC) = 70? 
Find : m uet ee Ac 


[5] [a] In the apante mele: ———— 5 55 5555 us 
AB and AC are two tangent-segments to the circle a= 
at B and C  BC- BD 
Prove that : 


BDisa tangent to the circle passing through the vertices of A ABC 
[b] In the opposite figure : 

AB is a diameter in the circle M 

„BC isa tangent to the circle 


at B and E is the midpoint of AD 
Prove that : The figure EMBC is a cyclic quadrilateral. 


17 El-Menia Governorate A 
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Answer the following questions : (Calculator is allowed) 


U] Choose the correct answer from those given : 

[1] It is possible to draw a circle passing through the vertices of a 

(a) rhombus. (b) rectangle. (c) right trapezium. (d) parallelogram. 
[2] The inscribed angle drawn in a semicircle is 

(a) acute. (b) obtuse. (c) straight. (d) right. 
[3] The number of rectangles in the opposite figure is 

(a) 3 (b) 6 (c) 7 
(4) If the perimeter of a square is 20 cm. » then its surface area is 

(a) 20 (b) 25 (c) 50 (d) 100 
(5| The measure of the exterior angle of an equilateral triangle equals 

(a) 60 (b) 108 (c) 120 (d) 135 
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[6] If ABCD is a cyclic quadrilateral 52 m (4 A) = 120? ; then m(Z C) = eers. " 
(a) 120 (b) 45 (c) 60 (d) 90 


a [a] In the opposite figure : 


AB and AC are two chords equal in length in 
the circle M » X is the midpoint of AB 
and Y is the midpoint of AC 
Prove that : XE = YD 
[b] In the opposite figure : 
ABCD is a quadrilateral » AB = AD 
əm (Z ABD) = 30° 
»m (Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 


[a] In the opposite figure : 
AB and BC are two chords in the circle M 
which has radius length of 5 cm. » MD L AB 
» X is the midpoint of BC 
»>AB=8cm. »m(Z B)=56° 
Find : {1 |m (Z DMX) [2|The length of DE 
[b] In the opposite figure : 


AD is a tangent tothe circleatA — — 
X GAB > Y GAC where XY // BC 
Prove that : 


AD isa tangent to the circle passing through the points A » X and Y 
u [a] In the opposite figure : 

AB = AC 

EC BC 

Prove that : m (Z AEB) = m (Z AEC) 

[b] In the opposite figure : 

XA and XB are two tangents to the circle at A and B 

m (Z AXB) = 70? 

m (Z DCB) = 125° 

Prove that : m (Z DAB) = m (Z XAB) 
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E [a] In the opposite figure : 
AB is a chord in the circle M 
»>MC L AB 
Prove that : m (Z AMC) = m (4 ADB) 
B 


[b] ABC is an inscribed triangle in a circle M where AB > AC and D C AB where 
AC = AD , AE bisects Z. A and intersects BC at E and intersects the circle at F 


Prove that : BDEF is a cyclic quadrilateral. 


MIB) — Assiut Governorate Á (mM) 


Answer the following questions : (Calculator is permitted) 


(El Choose the correct answer : 


[1] XYZ is a triangle in which : D is the midpoint of XY , E is the midpoint of XZ 
o then DE = cerris. YZ 


(a) $ (OE: (3 (2 
(2) The diameter is a passing through the center of the circle. 
(a) straight line (b) ray (c) tangent (d) chord 
(3] If the circumference of a circle is 18 Jt cm. » then its radius length = --------------- cm. 
(a) 7 (b) 9 (c) 3 (d) 6 
(4) In the opposite figure : 
ABCD is a cyclic quadrilateral 
m (Z BAC) = 60? 
»then m (Z BDC) = 
(a) 300° (b) 120° 
(c) 60° (d) 30° 
[5] The area of the triangle which the length of its base is 9 cm. » its height is 12 cm. 


(b) 24 (c) 36 (d) 54 
(6j In the opposite figure : 


AC is a diameter in the circle M 
m(z C) = 30° 
o then m (Z A) = ee 


(a) 120° (b) 60° (d) 40° 
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e [a] In the opposite figure : 
M and N are two intersecting circles at A and B 
»C EAB >ACM MN - (E] 
»D Ethe circle N » m (Z DNM) = 140° 
and m (Z C) = 40° 
Prove that : CD isa tangent to the circle N at D 
[b] In the opposite figure : 
ABCD is a rectangle inscribed in a circle 
» the chord CE is drawn 


where CE = CD 
Prove that : AE = BC 


[a] State two cases of the cyclic quadrilateral. 
[b] In the opposite figure : 
XY » XZ are two tangents to the circle at Y » Z 
m(Z D)z l15? 
and m (Z. X) = 50? 
Prove that : ZE = ZY 


[a] In the opposite figure : 


ABC is a triangle inscribed in the circle M ( N 
»in which m (Z B) 2 m (Z C) 4 X Xx 
» X is the midpoint of AB » MY L AC 


Prove that : MX = MY "& 74 


[b] In the opposite figure : 
X is a point outside the circle M » XY isa tangent Y 
to the circle at Y » XM intersects the circle M at C 
and D respectively » m (Z X) = 40? D p 
Find : m (Z YDC) 


[a] In the opposite figure : D 
ABC is a triangle » CB = AC 
m (4 DAB) = 130° 
m (Z B)=65° 
Prove that : E 
ADisa tangent to the circle passing through the vertices of the triangle ABC 
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[b] In the opposite figure : 


ABC is a triangle inscribed in a circle 
» BD is a tangent to the circle at B 
:X €AB3Y € BC 


where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. 


Souhag Governorate / 


Answer the following questions : (Calculator is permitted) 


EN Choose the correct answer : 
(1]If the straight line L is a tangent to the circle M of diameter length 8 cm. » then the 
distance between L and the center of the circle equals 
(a) 3 (b) 4 (c) 6 
(2] The area of the rhombus = -++--++ of the product of the lengths of its diagonals. 
(a)2 b) $ © 3 (a3 
(8| The number of symmetry axes of any circle is 
(a) zero (b) 1 (c) 2 (d) an infinite number. 
In the opposite figure : 
The triangle ABC is an equilateral triangle 
»then m (Z ACD) = «e o 
(a) 45 (b) 60 
(c) 120 (d) 135 c 


[5] If the lengths of two sides of an isosceles triangle are 2 cm. and (X + 3) cm. » and the 
length of the third side is 5 cm. » then X = 


(a) ! (b) 2 (c) 3 (d) 4 


[6] If M » N are two touching circles internally » their radii lengths are 5 cm. »9 cm. 
»then MN = 


(a) 14 (c) 5 (d) 9 


IB fan [a] In the apposite figure : 
( Misacircle with radius length 7 cm. 
m (Z AMB) = 90° 
Find : The length of AB (1 = 22.) 
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[b] In the opposite figure : 


AD is a diameter in the circle M 

^ AB is a tangent » m (Z B) = 50? 
E is the midpoint of DC 

Find : m (Z EMA) 


— 
[a] State two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 
ECAB EG AB 
»m (AB) = 110? 
;m(Z CBE) = 85? 
Find : m (Z BDC) 


[a] In the opposite figure : 
AB » CD are common external tangents 
to the two circles M and N » AB N CD = {F} 
Prove that : AB = CD 
[b] In the opposite figure : 


A is a point outside the circle M » AB is a tangent to the circle at B 


» AM intersects the circle M at C and D respectively 
əm (Z A) = 40? 


D 
Find with proof : m (Z BDC) 


[a] In the opposite figure : 
AB = CD 
Find :(1| The value of X 
[2] The length of CD 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 


;BDisa tangent to the circle at B » X CAB 
» Y € CB where YX // BD 


Prove that : AXYC is a cyclic quadrilateral. 
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Answer the following questions : (Calculators are permitted) 
wW Choose the correct answer : 

(1| The measure of the inscribed angle in a semicircle is 
(a) 45 (b) 90 (c) 135 (d) 180 

[2] The perimeter of a rhombus is 12 cm. » then the length of its side = -e cm 
(a) 3 (b)4 (c) 6 (d) 8 

[3]If A and B are two points in the plane » AB = 7 cm. » then the length of the diameter of 
the smallest circle passing through the two points A and B equals 
(a) 3 (b) 3.5 (c) 7 (d) 14 

(4]In the opposite figure : 
AB is a diameter of the circle M » CD isa tangent 
AB = 14 cm. » CD = 28 cm. 
» then the area of the shaded part = e- cm? 
(a) 70 (b) 147 (c) 170 (d) 224 

(8]It is possible to draw a circle passing through the vertices of a 


(a) rhombus. (b) rectangle. (c) trapezium. 
In the opposite figure : 

A ABC is right-angled at C 

; CD is a median ; CD = 5 em. 

> then AB = ------......... cm. 


(d) parallelogram. 


(a) 4 (b) 6 
(c) 8 (d) 10 
[a] Find the length of the arc and its measure » which is opposite to an inscribed angle of 
measure 45° in a circle the length of its radius is 7 cm. 
D 
[b] In the opposite figure : 


M and N are two circles touching externally at A 
» DA is a common tangent to the circles 

„DB isa tangent to the circle M at B 

;DC isa tangent to the circle N at C 

Prove that : DB - DC 
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L3 | [a] In the opposite figure : 
AB is a diameter of the circle M 
> D is the midpoint of AC 
əm (4 ABC) = 40° 
Find : [1] m (4 DAB) [2]m (4 DCB) 
[b] In the opposite figure : 
AB , AC are two chords in the circle M 
» X and Y are the two midpoints of AB and AC respectively 
» YM and XM intersect the circle at D and E 
If DE =r where r is the radius length of M 


» find by proof : m (Z BAC) 


[a] In the opposite figure : 
AB is a diameter in the circle M 
D€ AB , D AB ; DE .L AB 
:C€ AB CBN DE - (E) 
Prove that : ACDE is a cyclic quadrilateral 
[b] In the opposite figure : 
Two concentric circles of center M 


» AB and AC are two chords in the greater 


circle and tangents to the smaller circle at X and Y respectively. 
Prove that : AB = AC 


[a] In the opposite figure : 

M and N are two intersecting circles at A and B 

» AD is drawn to intersect the circle M at E and 

the circle N at D » AB is drawn to intersect the circle M 

at F and the circle N at C » m (4 BCD) = 70? 

(4) Find : m (4 EFB) [8] Prove that : CD // EF 
[b] In the opposite figure : 

AB and AC are tangent-segments to the circle at B and C 

m (Z BAC) = 60? m (Z CDE) = 120° 

Prove that : [1] A BCE is an equilateral triangle. 

(2) AC // BE 
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Answer the following questions : 


Lt] Choose the correct answer : 

(1| The number of axes of symmetry of the rectangle is 
(a) | (b) 2 (c)3 

[2] If M » N are two circles whose radii lengths are r, >r, and if r; —r, < MN <r, +r, 
» then the two circles are 
(a) distant. (b) concentric. (c) intersecting. (d) touching. 

(3| The length of the median drawn from the vertex of the right angle in the right-angled 
triangle equals the length of the hypotenuse. 
(a) quarter (b) twice (c) half (d) three quarters 


(4| The length of the arc subtending a central angle of measure 60° in a circle whose 
circumference is 24 cm. equals 


(a) 4 (b) 8 
(5) The measure of the exterior angle of the equilateral triangle is 

(a) 30 (b) 60 (c) 90 (d) 120 
In the opposite figure : 

AB = BD »m (Z ABD) = 36° ^ 

»then m (4 C) - 

(a) 140 (b) 108 

(c) 70 (d) 54 


[a] In the opposite figure : 
AB - CD; MH L AB; ME L CD 
If ME = 6 cm. s MH = (X + 2) cm. 
and CD = (3 X + 4) cm. 
» find : The value of X and the length of AB 


[b] In the opposite figure : 


B 
AM // CD Lx C 
» MD = DB »m(Z AMB) = 90° wa 
Find : m (AC) 
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l3] [a] In the opposite figure : 
AB , AC are two tangent segments 
drawn to the circle from A at B » C 
respectively » m (Z A) = 50° 
Find : m (Z ACB) »m (Z BCM) 

[b] In the opposite figure : 

m (AX) =m (AY) 
Prove that : 
[1] DBCH is a cyclic quadrilateral. 
(2)m(Z DHB) = m (Z XAB) 


radius length is 2 cm. How many possible solutions are there ? 


[b] In the opposite figure : 
BD // XY 
Prove that : (1) AC bisects Z BAD 


[2] BC is a tangent to the circle passing 
by the vertices of A ABH 


J9) [a] In the opposite figure : 


ABCD is a parallelogram 

Prove that : HDCE is a cyclic quadrilateral 
[b] In the opposite figure : 

m (Z M) = 50? 

əm (Z C) = 100° 

Find : m (Z A) 


2j Aswan Governorate 


( Answer the following questions : (Calculator is allowed) 


uU Choose the correct answer from those given : 
[1] The measure of the inscribed angle drawn in a semicircle equals 
(a) 45? (b) 180* (c) 120* (d) 90* 


TEES 5,5 tlga ole Ags tend s pasa s enl la) ual aa! La D 


4 
H, Geometry 


(2] The number of symmetry axes of the isosceles triangle is 
(a) zero (b) 1 (c) 2 

[3] The surface of the circle M N the surface of the circle N = {A} and the radius length 
of one of them is 3 cm. and MN = 8 cm. » then the radius length of the other circle 


(b) 6 (c) 11 (d) 16 
[4] The measure of the exterior angle of the equilateral triangle equals 
(a) 30° (b) 60° (c) 120? (d) 180? 
(5| The line segment joining the two midpoints of two sides of the triangle is 
third side. 
(a) perpendicular to (b) parallel to (c) bisecting (d) equal to 
[8]If ABCD is a cyclic quadrilateral » then m (Z A) + m (4 C) — 80? = eee- 


(a) 60° (b) 80° (c) 100° (d) 120° 


L2 | [a] In the opposite figure : 
AB is a tangent to the circle M at A 
»>MA=6cm. »AB=8 cm. 
Find : The length of BD 
[b] In the opposite figure : 


ABCD is a cyclic quadrilateral 

; BF // DC »m(Z BAD) = 120° 
;m(Z EBF) = 55? 

Find : m (Z BCD) » m (Z ADC) 


[a] In the opposite figure : 
In the circle M o. 
; MD = ME ;D is the midpoint of AB 
; ME.L AC » m (Z ABC) = 65° 
Find : m (Z BAC) 
[b] In the opposite figure : 
AB » AC are two tangents to the circle at B and C 
»m (4 A) = 50° »m (4 CDE) = 115? 
Prove that : BC bisects Z ABE 
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uU [a] In the opposite figure : 
ABCD is a rectangle inscribed 
in a circle » the chord CE is drawn 


where CE = CD 
Prove that : AE = BC 


D 
C 
E 
[b] In the opposite figure : A D 

ABC is a triangle inscribed in a circle 

, AD isa tangent to the circle at A 

X GAB . Y GAC > XY // BC à 


Prove that : 


AD is a tangent to the circle passing through the vertices of A AXY 


[a] In the opposite figure : 


D 
AC » DB are two parallel chords in the circle M MK 
»m (Z AMB) = 140° m / 
Find : m (Z D) » m (Z DAC) aW 
D 


[b] In the opposite figure : 
AB z AD » m (Z ABD) = 30? 
m(Z DCE) = 120? 
Prove that : ABCD is a cyclic quadrilateral. 


5 o 
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Answer the following questions : (Calculator is allowed) 


Lt] Choose the correct answer from those given : 


(1]If two polygons are similar and the ratio between the lengths of two corresponding 
sides is | : 3 and the perimeter of the smaller polygon is 15 cm. » then the perimeter of 
the greater polygon is 


(a) 30 (b)45 (c) 60 (d) 75 
(2| The inscribed angle drawn in a semicircle is 

(a) acute. (b) obtuse. (c) straight. (d) right. 
(3]ABC is a right-angled triangle at B > BD L AC ; then the projection of BD on AC 


(b)B (c) C (d)D 
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[4]A tangent to a circle of diameter length 6 cm. is at a distance of 
center. 
(a) 6 (b) 12 (c) 3 (d) 2 
|5)In the opposite figure : 
If m (4 AMB) = (y + 10)? 
əm (Z C) = 40? 


(b) 80? (y+ 10) 
(c) 100? (d) 180? 
[6] In the opposite figure : 
AD // BC » m (4 BAD) = m (4 BMC) = 90° 
» AD 4 cm. BC 29cm. 
» then the area of the trapezium ABCD = eee cm? 
(a) 26 (b) 39 
(c) 52 (d) 65 


[a] In the opposite figure : 
m (Z ABE) = 100° 
m (4 CAD) = 40° 
Prove that : m (CD) zm (AD) 
[b] In the opposite figure : 
AB and AC are two chords equal 
in length in the circle M » X is the midpoint of AB 
» Y is the midpoint of AC » m (Z CAB) = 70° 
(1) Calculate : m (4 DMH) 
(2) Prove that : XD = YH 


Bal [a] In the opposite figure : 


ABC is a triangle inscribed in a circle 


»ADisa tangent to the circle atA 
»X € AB > Y € AC where XY // BC 


Prove that : AD is a tangent to the circle passing 
through the points A » X and Y 
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[b] In the opposite figure : 


AB and AC are two tangent-segments to the circle M D oe S 

» AB // CD » m (4 BMD) = 130° EN] 

(4 | Prove that : CB bisects Z ACD ` 
[2]Find : m (Z A) B 


LA | [a] In the opposite figure : 
ABC is an inscribed triangle inside a circle 
» DE // BC 
Prove that : m (Z DAC) = m (4 BAE) 
[b] ABC is a triangle inscribed in a circle » X CAB.YCÁC 
where m (AX) =m (AY) » CX (1 AB- {D} BY AC - (E] 
Prove that : [1] BCED is a cyclic quadrilateral. 
(2m (Z DEB) = m (Z XAB) 


[a] State two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 


AB is a chord in the circle M and CD is the 
perpendicular diameter on AB and intersects it at E 

» BM intersects the circle at X and XD N AB={Y} 
Prove that : (1 XYEC is a cyclic quadrilateral. 


(8m (4 DYB) 2 m (4 DBX) 


24» South Sinai Governorate M 


Answer the following questions : 


Lt] Choose the correct answer from those given : 
(1| The measure of the inscribed angle drawn in a semicircle equals 
(a) 90? (b) 45? (c) 180? (d) 120° 
[2] A rhombus whose two diagonals lengths are 6 cm. » 8 cm. » then its area is 
(2) 14 (b) 24 (c) 48 (d) 12 
[3]If ABCD is a cyclic quadrilateral » then m (Z A) + m (4 C) - 90° = eee 
(a) 180* (b) 100* (c) 90° (d) 120? 
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(4]In the triangle ABC » where (AB)? + (BC)? < (AC) » then Z B is 


(a) right. (b) acute. (c) straight. (d) obtuse. 
(5| The sum of measures of the interior angles of the triangle equals 


(a) 180° (b) 90? (c) 100° (d) 360° 
(6| The number of axes of symmery of the circle is 


(a) zero 


(b) an inifinite number 
(c) 2 


(d) 3 


[a] In the opposite figure : 


m (AB) = 50? 
Find : 1m (Z D) [2j m (Z AMB) 


[b] In the opposite figure : 


AB and CD are two chords in the circle M 
m (AD) -m (BC) 
Prove that : AB = CD 


Jg [a] If the radius bon of the circle M is 5 cm. and the radius e M is 5 Bin. and the radius lenih of ipe circle N id cm. ; of the circle N is 3 cm. » 
MN = 8 cm. » show the position of the two circles. 
[b] In the opposite figure : 
AB is a tangent-segment to the circle M 
» AC is a diameter of it and m (Z AMD) = 60° 
[1] Find : m (Z ABC) 
[2] Prove that : AB = i BC 


[a] In the opposite figure : 
m(ZB)=m(ZC) 
> D is the midpoint of AB 
» E is the midpoint of AC 
Prove that : MD = ME 
[b] In the opposite figure : 
ABCD is a parallelogram 
and E € BC » such that : AB = AE 
Prove that : The figure AECD is a cyclic quadrilateral. 
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5 | [a] In the opposite figure : 
AB and AC are two tangents to the circle at B and C 
»m (4 A)=50° »m(z EDC)= 115° 
Prove that :|1| BC bisects Z ABE 
(2)CB - CE 
[b] In the opposite figure : 
AB(\ CD = {F} , AC N DE = {E} 
m(Z A) = 30? 
əm (Z E) = 50° 
Find : (3) m (AD) 
(8| m (Z AFD) 


25) North Sinai Governorate d 
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Answer the following questions : 


EF Choose the correct answer from those given : 

(1]If the surface of the circle M f the surface of the circle N = {A} 

» then M N are 

(a) distant. (b) concentric. (c) touching externally. (d) intersecting. 
(2]In the opposite figure : 

AD is a median in the triangle ABC 

» the area of the triangle ABD = 20 cm? 

» then the area of the triangle ACD = --------------- cm? 

(a) 20 (b) 40 (c) 60 
|3] In the opposite figure : 

If m (Z BAD) = 80° 

> then m (Z DCW) = -1-12 o 

(a) 30 (b) 80 

(c) 60 (d) 120 
(4| The area of the square whose diagonal length is 4 cm. equals 

(a) 4 (b) 8 (c) 16 (d) 16 7t 
[5] In the opposite figure : 

m (Z AMB) = 50° 

»then m (ADB j= 

(a) 50 

(c) 310 
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(8]A triangle having one symmetry line and its side lengths are 8 »4 » X cm. 


(c) 8 (d) 12 


B ta In the opposite figure : 
If AB = CD 
,MW L AB 
MH LCD 
Prove that : WX = HY 
[b] In the opposite figure : 
CD is a tangent to the circle M at C 
»CD // BA and MC AB 
(1) Prove that : AC = BC 
(2] Find : m (Z B) 


[a] State two cases in which the figure is a cyclic quadrilateral. 


[b] In the opposite figure : 
BC is a diameter in the circle M 
»ACisa tangent to the circle M at C 
> D is the midpoint of BW 
Prove that : 
(1) The figure ADMC is a cyclic quadrilateral. 


[8] m(Z CBH) = 4 m(Z A) 


e" [a] In the opposite figure : 


BC is a diameter in the circle M 
CA N HA = {A} » m (Z A) = 30° 
and m (CH) = 80° 
Find : m (DH) 

[b] In the opposite figure : 
AB > AC are two tangent-segments 
to the circle at B and C 
and m (4 BDC) = 70° 
Find : m (Z BAC) 
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B [a] In the opposite figure : 
AB =AD » m (Z ABD) = 30° E ai. m 
and m (Z C) = 60? 
Prove that : ABCD is a cyclic quadrilateral. 


V 
C 
[b] By using geometric instruments » draw A ABC where 


AB = 3 cm. BC = 4 cm. +» AC = 5 cm. » then draw a circle passing through the 
vertices of A ABC 


How many circles are there ? 


26) Red Sea Governorate ( ) 
LS 


Answer the following questions : 


EJ Choose the correct answer from the given answers : 
[1] The angle of tangency is included between 
(a) two chords. (b) two tangents. 
(c) a chord and a tangent. (d) a chord and a diameter. 
[8] The number of symmetry axes of the semicircle is 
(a) zero (b) 1 (c) 3 (d) an infinite number. 


[3] A circle of circumference 6 Jt cm. and a straight line L is at 3 cm. distant from its centre 
» then L is 


(a) a tangent. (b) a secant. 

(c) outside the circle. (d) a diameter of the circle. 
The inscribed angle in a semicircle is 

(a) an acute (b) an obtuse 


(c) a straight (d) a right 


(5| The radius length of the circle whose centre is the point of origin and passes through 
(— 3 » 4) equals length unit. 
(a) 3 (b) 4 (c) 5 (d) 7 
[6] In the opposite figure : 
ABC is a right-angled triangle at A 
» AD LBC » BD = 16 em. 
»CDz9cm.sthen AB = ----------+---- cm. 


(a) 5 (b) 7 (c) 20 
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le] [a] In the opposite figure : 
AB and CD are two chords equal 
in length in the circle M 
, MX RR AB , MY Hn CD 
Prove that : HX = FY 
[b] In the opposite figure : 
H € AB » m (AB) = 110° 
»m (4 CDB) = 30° 
Find : m (Z HBC) 


L3 | [a] In the opposite figure : 
ABC is a triangle drawn in the circle M 
m (Z MBC) = 25? 
Find : m (Z BAC) 
[b] In the opposite figure : 
AB - AC » m (Z D) = 100° 
m (Z ABC) = 50° 
Prove that : ABDC is a cyclic quadrilateral. 


[a] In the opposite figure : 


M and N are two intersecting circles at A and B 
;C€BAÀ ,DCthecircle N » m (Z MND) = 125° 
9m (ZC) =55° 

Prove that : CD isa tangent to the circle N at D 


[b] In the opposite figure : 


AX is a common tangent for the two circles 
touching internally at A 


Prove that : BD // CH 
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B [a] In the opposite figure : 
CB HD = {A} » m (Z A) =40° 
»CDNBH={X} 
sm (4 DCB) = 26? 

Find : m (CH) » m (4 HXC) 
[b] In the opposite figure : 


AB and AC are two tangents to the circle at B and C 
əm (Z A) = 70? 


»m(Z CDH) = 125° 
Prove that : CB = CH 
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Answer the following questions : 


uy Choose the correct answer from those given : 

[1] In the cyclic quadrilateral » each two opposite angles are 
(a) equal in measure. (b) complementary. 
(c) supplementary. (d) alternate. 

(8| A square is of perimeter 20 cm. ; then its area equals 
(a) 50 cm? (b) 50 cm. (c) 25 cm? (d) 25 cm. 

[3] A ABC is right-angled at B » if BC = 8 cm. AB = 6 cm. sthen sin C = +--+). 
(a) 3 (b) 4 (c) 2 (d) 0.6 


(4| The ratio between the measure of the central angle and the measure of the inscribed 
angle subtended by the same arc equals 


(a) 1:2 (b) 2:1 
(5] The measure of the angle of the regular pentagon is equal to 
(a) 72? (b) 180° (c) 108? (d) 120? 


|8 A chord with length 8 cm. in a circle with circumference 10 Jt cm. » then it is distant 
from its center by 


(a) 2 cm. ; (c) 4 cm. (d) 5 cm. 


m — — 
L2 | [a] AB and AC are two chords equal in length in a circle M » X and Y are the midpoints 
of AB and AC respectively sm (Z MXY) = 30° 


Prove that : A MXY is an isosceles triangle. 
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[b] In the opposite figure : 
AF isa tangent to the circle at A 
, AF // DE 
Prove that : DEBC is a cyclic quadrilateral. 


[a] In the opposite figure : 
A circle of center M 
m (Z BMC) = 100° 
m (4 ABD) = 120° 
Find : m (Z DCB) 
[b] In the opposite figure : 


AD is a diameter in the circle M 

» CA and CB are two tangents to the circle M 
» touching it at A and B respectively. 

Prove that : m (Z DMB) = m (Z ACB) 


[a] In the opposite figure : 


ABC is a triangle inscribed in a circle 
» AD is a tangent to the circle at A 
X € AB > Y € AC where XY // BC 


Prove that : AD isa tangent to the circle 
passing through the points A » X and Y 

[b] In the opposite figure : 
ABC is an inscribed triangle inside a circle 
» DE // BC 


Prove that: m (Z DAC) = m (4 BAE) B 


same arc are equal. 


[b] In the opposite figure : 


AB , AC are two tangents to the circle at B » C 
əm (Z A)=70° » m(Z CDE) = 125? 
Prove that :|[ 4 CB = CE 


(2) AC // BE 
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[a] supplementary » theoratical. 

[b] «. XY // BD > AB isa transversal 
<. m(Z DBX) 2 m (4 BXY) (altemate angles) (1) 
» * m (Z C) (inscribed) = m (Z ABD) (tangency) (2) 
From (1) and (2) : «. m (4 C) 2 m (Z BXY) 
-. AXYC is a cyclic quadrilateral. (Q.E.D.) 


;* AB2AC; MX LAB; MY LAC 

“MX =MY >’ MD=MHer 

By subtracting : ". XD = YH (Second req.) 
m (Z A) * 4 [m (AC) - m (BD)] 

= 30° = 4 [120° -m (6D)] 

<. 60° = 120°-m(BD) ~. m(BD) = 120° - 60° 
^. m (BD) = 60° (First req.) 
> m(BC) =m(DH) ~. BC=DH 

by adding m (BD) to both sides 
^m(CD)2m(HB)  «m(ZC)=m(ZH) 
In AACH : +. AC=AH » ~ BC=DH 


By sbutracting : «. AB =AD (Second req.) 


a 


[a] -~ AB » AC are two tangents to the smaller circle 
“. AB=AC 2X3 = 15 
= 2 Xe 18 on =F 
» *: AB» AD are two tangents to the greater circle 
- AB=AD “y-2=15 Voy 
[b] - m(Z BDC) =m (Z BAC) 
(two inscribed angles subtended by BC) 
- m (4 BDC) =30° 
“+ m (BC) =2 m(Z BAC) = 60° 
» +: AB is a diameter in the circle M 
~. m (AB) = 180° 
^. m (AC) = 180° — 60° = 120° 
*: Dis the midpoint of AC 
^m (AD) -- Bm = 60° (First req.) 
^ m(Z ACD)» 4 m(AD) = 4 x 60° = 30° 
<. m(Z CAB) 2 m (Z ACD) but they are alterante 
~ AB// DC (Second req.) 


u 
[a] -: X is the midpoint of AB 
-. MX LAB ^. m (Z MXA) = 90* 
>‘. Y is the midpoint of AC 
- MY LAC ^. (2 MYA) = 90° 
From the quadrilateral AXMY : 
-. m(Z DMH) = 360° — (90° + 90° + 70°) = 110° 
(First req.) 
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[a] -* DA and DB are two tangent-segments to the 
circle M at A and B 


<. DAZ DB 
.. m(Z l)2m(Z 2) 
“ m(Z D) 
= 180°-2m(Z 1) 
In A ABC: ~ AB- AC 
“ m(Z3)=m(Z 4) 
- m(Z BAC) = 180° -2 m (Z 4) 
> ADisa tangent-segment to the circle 
-.m(Z 4) (inscribed) =m (< 1) (tangency) (3) 
From (1) »(2) and (3) : «. m (4 BAC) =m (Z D) 
^. AC isa tangent to the circle passing through 
the vertices of the A ABD (Q.E.D.) 
[b] In A AMB : ~ AM = BM =r 
- m (Z MBA) = m (2 MAB) = 20° 
' Cis the midpoint of AB 
^. MC LAB ^. m (4 MCB) = 90° 
In A BCM : ~». m(Z BMC) = 180° — (90° + 20°) = 70° 
» m (4 BHD) = 5 m (4 BMD) = 
(inscribed and central angles subtended by BD) 
^ m (4 BHD) = 4 x 70° = 35* 
InAAMB: ~ AM-BM-r 
>m(ZMAB)=m (4 MBA) = 20? 
- m (Z AMB) = 180? — (20° + 20°) = 140° 
^ m (ADB) = m(<AMB) = 140° (Second req.) 


(2) 


(First req.) 
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** BCDE is a cyclic quadrilateral 
-. m(Z CBE) + m (Z D) = 180° 
-. m (4 CBE) = 180° — 125° = 55? 
-: AB » AC are two tangents to the circle 
S AB =AC 
-. InAABC: m(Z ACB) 2 m(Z ABC) 
»>MDLAB ;MELAC = 180" = 70" = 55° 
<. MD = ME >w MX=MYer ^. m (4 CBE) = m (4 ACB) = 55° 
^ DX =EY (Q.E.D.) and they are alternate angles 
[b] In A ABD:  AB- AD -. AC // BE 
- m (4 ABD) = m(Z ADB) =30° "* m(Z BEC) (inscribed) 
^ m (Z A) = 180° - 2 x 30° = 120° =m (Z ACB) (tangency) = 55° 
2° m(ZA)+m(ZC) = 120° + 60° = 180° <. m (4 CBE) = m(Z BEC) = 55° 
^. ABCD is a cyclic quadrilateral. (QE.D)| ~ In A CBE : CB = CE 


[3] Model examination for "Y 


[a] State by yourself. merge studentes 
[b] < E is the midpoint of BF w 
Am (FB) -m (BB) 
- m(Z FAE)=m(Z BAE) 
‘s m (Z CBE) (tangency) = m (4 BAE) 
(inscribed) 


(1) diameter (2) perpendicular to this chord 
(3) equal (4)3 (8) infinite 
180* 
- m(Z DAC) 2 m (4 DBC) 

and they are drawn on DC and on one side of it 
-. ABCD is a cyclic quadrilateral. 


a 


[a] = AD > AF are two tangent-segments to the circle 
“. AD=AF=S5cm. 
-: BD » BE are two tangent-segments to the circle 
- BD=BE=4cm. 
; CE > CF are two tangent-segments to the circle 
* CE=CF=3 cm. 
.. The perimeter of AABC =54+54+444+4+3+3 
=24 cm. (The req.) 
-- AF // DE » AB is a transversal 
- m(ZAED)-2m(Z EAF) (alternate angles) 
': m (Z C) (inscribed) = m (Z BAF) (tangency) 
- m(ZC)zm(Z AED) 
-. DEBC is a cyclic quadrilateral. (Q.E.D.) 
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Toss] 5). alge ule dol is aa s elc lij dise; ga foal! Ha 


Geometry 


Answers of governorates' 
examinations of geometry 


4 i 


Cairo 


{a] Mention by yourself. 
[b] y AB is a diameter in the circle M 
- m(Z ACB) = 90° 
gU DE L AD 
“. m(Z ADE) = 90° 
From (1) and (2) : 
- m(Z ADE) =m (Z ACE) 
but they are drawn on AE and on one side of it 


(1) (First req.) 


(2) 


“. The figure ACDE is a cyclic quadrilateral. 
(Second req.) 


[a] The measure of the arc = i x 360? = 120° 
z (The req.) 


[b] m (4 BAC) = 4 m (4 BMC) 
(inscribed and central angles subtended the 
same arc BC) 
^. m(Z BAC) = + x 80° = 40° 
~ AB=AC 
^. m (Z ABC) = m (4 ACB) = 189 =4 = 70° 
(First req.) 
- m (BC) = m(Z M) = 80° 
eq (BC the major) = 360? — 80° = 280° 
(Second req.) 


[2] 
[a] MD LAB; MEL CB 
» 7 The sum of measures of the interior angles of 
the quadrilateral BDME = 360° 
^. m (Z DME) = 360? — (70° + 90° + 90°) = 110° 
(First req.) 
" MD=ME>MD1AB;ME1CB 
^ AB = CB 
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(Second req.) 


-: AB » AC are two tangents. 

-. AB=AC 

-. m(Z ABC) 2 m (Z ACB) 

» BD // AC » BC is a transversal. 
-. m(Z DBC) = m (Z ACB) (alternate angles) (2) 
From (1) and (2) : 

-. m(Z ABC) =m (4 DBC) 

-. BC bisects Z ABD 


(1) 


*' The radius length of the smallest circle = 3 cm. 


< ADisa tangent to the circle at A 
-. m (Z ABC) (inscribed) = m (Z CAD) 
(tangency) = 50° 
>‘. AC=BC 
- m(Z BAC) =m (4 ABC) = 50° 
:m(Z BEC) = m (4 BAC) = 50° 
(two inscribed angles subtended by BC) 
(First req.) 
2 m (Z BEC) 2 m (4 ABC) = 50° 
-. BC isa tangent to the circle passing through 


the vertices of A BEO (Second req.) 


w 


(id @e Bb («b We Ba 


| 

[a] ~ m(Z A) = 1 m(Z BMD) = 4 x 150° = 75° 
(inscribed and central angles subtened by BD) 
» ^ ABCD is a cyclic quadrilateral. 


<. m (Z C) = 180° — 75° = 105? (The req.) 


[esee] eile he ty iy ag Yy edil yal ign uel Jello p 


[b] In A ABC 
" AB=AC 
„Xi is the he midpoint of AB — 


" m(ZB)zm(Z C) 


[a] Construction : 
Draw MX 1 BD 
;NY LBE 
Proof: ~ BD // MN 
»>MXL BD NY 1 BE 
-. The figure MXYN is a rectangle 
-. X is midpoint of BD 
» Y is midpoint of BE 
-. DE=2XY 
^ DE=2 MN 


)VXYZMN 
(Q.E.D.) 

‘ ABisa tangent to the circle M 
- MAL AB <. m (4 MAB) = 90° 
InA MAB: ~ m(Z ABM) = 30° »m(Z MAB) =90° 
"n BM=2AM=2x8= 
^ (AB)! = (BM? 
"AB z 813 cm. 

- ACA AM AB 


DAG E <a = =413 cm. (Second req.) 


a 
< AB» AC are two tangent-segments to the circle 
-. AB=AC 
<. In A ABC : m(Z ABC) = m (Z ACB) 
= 180- 50° = 65° 

' BCDE is a cyclic quadrilateral. 
- m (4 EBC) + m (Z D) = 180° 
<. m (4 EBC) = 180? — 115° = 65? 
- m (4 ABC) = m(Z EBC) 
. BC bisects Z ABE 

"m(Z BEC) (inscribed) 

=m (4 ABC) (tangency) = 65° 

-.m (4 EBC) = m (Z BEC) 
" nA BCE: CB =CE 


[b] 


16 cm. 


- (MAY = (16y. - (87 = 192 


(First req.) 


(Q.E.D.1) 


(Q.E.D.2) 


Answers of Final Examinations > 


‘w £ ABE is an exterior angle of the cyclic 
quadrilateral ABCD 


- m(ZD)zm(Z ABE) = 100° 
AACD: 
" m(Z ACD) = 180° - (100° + 40°) = 40° 
- m(Z ACD)=m(zZ CAD) 
= CD=AD 
Z4" (CD) =m (AD) 


" m(Z ACB)= 4 m (Z AMB) = 60? 
(inscribed and M angles subtended 
the same arc AB) 

- CD/ AB 

^m (AC) -míBC) 

-. AC s BC 

From (1) and (2) : 

-. ACAB is an equilateral triangle. 


[b] In AA ADE » ACE 
m(Z DAE) = m(Z CAE) 
AD=AC 
AE is a common side 
<. A ADE =A ACE 
<. m (4 ADE) =m (4 ACE) 
:'; m(Z AFB) =m (Z ACB) 
(two inscribed angles subtended by AB) 
“. m(Z ADE) = m (Z EFB) 
-. DBFE is a cyclic quadrilateral. 


"A N A 
3 Alexa ndria y 


(2]d 


(Q.E.D.) 


wW 
(1]b 


[a] = CD is a diameter in a circle M 
»AB = 10cm. MH L AB 
<. AH = BH = 5 cm. 
In A AHM : * m(Z AMH) = 30° 
xm (ZAHM) = 90° 
- AM = 2 AH = 10 cm 
“. CD=2 x 10 =20 cm. 


(3]ja ([4)b [5)d [e 


(The req.) 


(5 6) Yu / all Y / (ott) oat, yaks! 129 


Toss] «55. alge le Ayl La taa s ola mid x ac ga eall Ha 


Geometry 


[b] <~ The figure 
ABCD is a cyclic 
quadrilateral. 
- m (4 ABC) = 180° — 125° 
=55° 
EA > EB are two tangents to 
the circle at A and B 
A EA=EB 
^. m (Z BAB) = 180 =" 55e 
< EA isa tangent to the circle at A 
-. m (Z EAB) (tangency) 
=m (Z ACB) (inscribed) = 55° 
From (1) and (2): 
<. m (Z ACB) =m (Z ABC) = 55° 


^ AB=AC (Q.E.D.) 


A = + [m (AC) - m (8D)] 


2. 60° = 120* — m (BD) 
~. m (BD) = 120° — 60° = 60° 

“+ m (BC) = m (DH) 
~. BC=DH 
By adding m (BD) to both sides. 
^ m (CD) = m (HB) 
In A ACH : ~ AC=AH 
»': BC» DH 


(First req.) 


- m(ZC)zm(ZH) 


By subtracting : AB = AD (Second req.) 
[b] In A ABD: 

VAB-ZAD 

<. m (4 ABD) = m (4 ADB) = 30° 

- m(Z A) = 180? -2 x 30° = 120° 

- m (Z A) + m(Z C) = 120° + 60° = 180° 

-. ABCD is a cyclic quadrilateral. (Q.E.D.) 
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[a] m (4 ACB)= 4 m (4 AMB) = 60° 


(inscribed and central angles subtended the same 
arc AB) (1) 


-- CDW AB 

^ m(AC) = m (BC) 

A AC=BC 

From (1) and (2): 

-. A CAB is equilateral. 

[b] Construction : 

Draw AB 

Proof : 

"t The figure ABCD is 
a cyclic quadrilateral 

- m(Z BAD) = 180° — 70° = 110° 


» '.' The figure ABFE is a cyclic quadrilateral and 
Z BAD is an exteroir angle of it 


- m(Z F)=m (4 BAD) = 110° 
- m(Z F) +m (ZC) = 110° + 70° = 180° 


but they are two interior angles on the same 
side of the transversal FC 


s CDW EF (Q.E.D.) 


[5] 
[a] In A ABC: 
"* AC=BC 
- m(Z BAC) =m (Z ABC) = 65? 
-. m (Z CAD) = 130° — 65° = 65? 
" m(ZB)zm(Z CAD) = 65° 
^. AD isa tangent to the circle passing through 
the vertices of the triangle ABC (Q.E.D.) 
[b] ~ AD isa tangent 
-. MDLAD -. m (4 MDA) = 90* 
7" H is the midpoint of BC 
-. MHL BC ' m(Z MHA) - 90* 
From the quadrilateral ADMH : 
-. m (Z DMH) = 360? — (56° + 90? + 90°) = 124° 
(The req.) 


FT GET Ai) rad Zp cyte mil edge) ga ball Ha 


Answers of Final Examinations 


Ly El-Kalyoubia M - m (4 FBC) =m (Z C) = 60° (alternate angles) 
-. m (4 EBC) = 65° + 60° = 125° 
>` ABCD is a cyclic quadrilateral. 
Ga (Jb (s]a Be “.m(ZD)=m(Z EBC) = 125° (Second req.) 


[a] - AB//CD -. m (AC) = m (BD) = 50° [a] The circle M f The circle N={A>B} 
> m(Z BED) - i m (BD) -. MN is the axis of symmetry of AB 
B Gy-5y-d x 50° = 25° ^. InAABD: 
43 ym 5? 4259 = 30° DC is the axis of symmetry of AB 
Adv HP -. AD=BD 
[b] -*-MXLAD,MY1BD 
“. MX =MY 


[o B 


^. We can draw two circles. ^ AD is a tangent to the circle. 


rs] -. m (Z DAB) (tangency) = m (Z ACB) 


(inscribed) (1) 
$3 XY BC > yc is a transversal 
- m(Z AYX)=m(Z ACB) 
(corresponding angles) (2) 
-. From (1) and (2): ~. m (4 DAB) =m (4 AYX) 
f AD is a tangent to the circle passing 
E through the points A » X and Y (Q.E.D.) 
but they are drawn on AM and on one side of it. ga  — 
-. AXYM is a cyclic quadrilateral. (Q.E.D.1) EN E 
InA TIEREN we Ía] .- AC and AB are two tangent-segments to 
the circle M 
-. AE L BC ~. m (4 CEM) = 90* 
- BD isa diameter in the circle M 
‘ltt (Z ECD} ='90° 
<- m (4 CEM) + m(Z ECD) = 180° 


[a] < X is a midpoint of AB 
~ MX LAB ^ m (Z MXA) = 90° (1) 
>‘ Y isa midpoint of AC 
- MY LAC ^. m (Z MYA) = 90° (2) 
From (1) and (2) : 
^ m(Z MXA) 2 m (Z MYA) 


=. m(Z MCA) -m(Z MAC) 

» 7 AXYM is a cyclic quadrilateral. 

- m(Z MXY)2m(Z MAY) 
-m(ZMXY)2m(z MCY) (Q.E.D.2) 


* ABCD is a cyclic quadrilateral » but they are two interior angles in the same side 
“m(ZA)+m(ZC) = 180° of the transversal BC 


^ m (Z C) = 180° — 120° = 60° (First req.) - AM // CD (Q.E.D) 
a3) 


FET GET Ai) rad $$ (oe) mil edge) ga foal! Ha 


, Geometry 


[b] ~ CM Il AB > MA is a transversal. 
-. m (Z MAB) = m (Z AMC) (alternate angles) 
2° m(ZAMC)-2m(Z B) 

(central and inscribed angles subtended by AC) 
- m(Z EAB) 22m (Z B) 
- m(Z EAB)» m(Z B) 

From A EAB: ~. BE» AE 


E El-Sharkia  / 


(2)a 


(Q.E.D.) 


u 
i)b 
[a] + X is the midpoint of AB 
- MX LAB 
» 7 Y is the midpoint of AC 
<. MY LAC 
37" AB=AC 
3" MD=ME=r 


(sd Gb (sa Ba 


<. MX =MY 


XDzYE (QED.) 


[b] -~ AB , AC are two tangent-segments to 
the circle. 
=”. AB=AC 
^ InA ABC: 
m (Z ABC) = m (4 ACB) = 80 = 1" J 55° 
»'- BCDE is a cyclic quadrilateral. 
- m(Z EBC) + m(Z D) = 180° 
-. m (4 EBC) = 180° - 125? = 55? 
-. m (Z ABC) = m (Z EBC) 
-. BC bisects Z ABE (QED) 


Jg 
[a] : ABDC is a cyclic quadrilateral. 
- m(Z A)--m(Z D) = 180° 
-. m (4 A) = 180° — 140° = 40° 
>: AB is a diameter. 
<. m (4 ACB) = 90° 
In AABC: 
-. m(Z ABC) = 180? — (90° + 40°) = 50° 
(First req.) 
> m(BD)=m(DC) ~. BD=CD 


In A BCD: 
7, m (4 CBD) = m (4 BCD) = 189—199" — 20° 
-. m BD) = 2 m(Z BCD) «2 x 20° = 40° 
-- m (AB) = 180° 
s^ m (ÁBD) = 180° + 40° = 220° (Second req.) 
-- AD isa tangent to the circle 
‘s m(Z DAB) (tangen y) 
=m (Z ACB) (inscribed) 
-+ XY // BC » YC isa transversal. 
-.m(Z AYX) 2 m (Z ACB) 
(corresponding angles) 
-. From (1) and (2) : 
- m(Z DAB) 2m(Z AYX) 


[b] 


-. AD is a tangent to the circle which passes 
through the points A » X and Y (Q.E.D.) 


[a] - m (BD) 22 m(Z DCB) =2 x 25° = 50* 
» *: Dis midpoint of (AB) 
-. m (AB) =2 x 50° = 100° 
~. m(Z AMB) = m (AB) = 100° 
[b] -~ A ABC is equilateral. 
-. m(Z B) = 60? 
^ m (Z D) 2 m(Z B) = 60° 
(two inscribed angles subtended by AC) 
»' AD=DE 


(The req.) 


z. A ADE is an equilateral triangle. 
+ m(Z DAE) = m(Z BAC) = 60° 
Subtracting Z BAE from both sides. 
- m(Z DAB) 2 m (Z EAC) (Q.E.D.2) 


[5] 
[a] - ABisa tangen-tsegment to the circle. 
- MA LAB ^. m (4 A) » 90* 
— QAM 
In A MAB:  tan(Z B)= AB 


(Q.E.D.1) 


FEES 2,51 ele ule gh is Cad Yy iunc! fy ald gija old aad 1a 


Answers of Final Examinations > 


In A MAB: + m (4 AMB) = 180? — (90? + 30°) 
= 60° 

»' m(Z XAB)= + m (z AMB) 

(tangency and central angles) 

^. m (Z XAB) = 4 x 60° = 30° 

In A XAB: 

~ m(Z XAB) 2 m(Z XBA) 

.. A XAB is an isosceles triangle. 

[b] In AA ADE » ACE: 
h (4 DAE) =m (4 CAE) 


(Second req.) 


AD=AC 


AE is a common side 


“. AADE=A ACE 

<. m(Z ADE) = m (Z ACE) 

»'" m(Z AFB) =m (Z ACB) 

(two inscribed angles subtended by AB) 
< m (4 ADE) = m(Z EFB) 

-. DBFE is a cyclic quadrilateral. 


CNCITTDTEK 


(Q.E.D.) 


(2)a (35b (43) Ge (8)b 


Bg 


[a] ~ AB s AC are two tangent-segments to the 
circle M. 


- ABLMB»; AC1LMC 
-. m (Z BAC) = 360? — (90° + 90° + 90°) = 90° 
»>MB=MCer 
^. ABMC is a square. 

[b] In A AMB: AM- MB-r 
- m(Z MAB) =m (4 ABM) 
'" m(Z CAB) =m(Z MAB) 


-. m (Z CAB) = m (Z ABM) and they are 
alternate angles. 


- AC/ BM 

-+ D is the midpoint of AC 
- MDLAC 

yit ACI BM 

- DM LBM 


(Q.E.D.) 


(Q.E.D.) 


Toss] «55. alge ule Ayl La aa s paula lt Gals diga ual all a P. 


[a] AX » AZ are two tangent-segments 
S AX =AZ=6cm. ~ AC = 10cm. 
^ CZ=10-6=4cm. 
“+ CY » CZ are two tangent-segments 
3». CY =CZ= 4 cm. 
-- BX » BY are two tangent-segments 
- BX 2 BY 
* The perimeter of A ABC = 24 cm. 
^ BX +BY +6+ 10+4=24 
<^ BX+BY=4 ^ BX=2 cm. 
= AB=6+2=8cm. (First req.) 
** (AC? = (10) = 100 
» (AB. + (BC)! = (87 + (6) = 100 = (AC)? 
^. A ABC is a right-angled triangle at B 
(Second req.) 
[b] ~ m (AX) = m (AY) 
- m(Z ACX)2m(Z ABY) 
and they are drawn on 
DE and on one side of it 
<. The figure BCED is a cyclic quadrilateral. 
(Q.E.D.1) 
<. m (4 DEB) 2 m (4 DCB) 
(drawn on DB and on one side of it) 
>‘ m(Z XAB)=m(Z XCB) 
(two inscribed angles subtended by XB) 
- m(Z DEB) 2 m (Z XAB) (Q.E.D.2) 


u 
[a] In A ABC : :- CA=CB (1) 
- m(ZA)zm(Z B) 
XM _ YM 


"AM BM 
^S XM=YM 
$5 MX AL DA E MY A EB 
-. DA = EB (2) 
Subtracting (2) from (1): ~ CD=CE (Q.E.D. 

[b] - AB is a diameter in the circle M 
^ m (4 ACB) 2 90* 
4 ED hs AB 
^ m (Z FDA) - 90* 


<. sin A = sin B 


~ AM=BMer 


d 


1 Geometry 


<s. m(Z ACF) + m (4 FDA) = 90? + 90° = 180° Ba 
<. The figure ADFC is a cyclic quadrilateral. [a] v AB // CD > AD is a transversal 


(Q.E.D.1) ^ m(Z ADC) = m (Z BAD) = 20° 
+: EC is a tangent of the circle M (alternate angles) 


^. m(Z ECB) (tangency) =m(Z CAB) (inscribed) >. m(Z AEC) =m (4 ADC) = 20° 
^ Z CFE is an exterior angle of the cyclic (two inscribed angles subtended by AC) 
quadrilateral ADFC “3X-7=20 2 3X=27 
- m(Z CAB) = m (Z CFE) 2 X=9 (The req.) 
- m(Z ECF) =m (4 CFE) 
In A ECF: ~. A ECF is an isosceles triangle. 7. m (Z ABD) = 90° 


ene -» E is the midpoint of AC 
B . MEL AC -. m (4 MED) =90° 
TS m: ^. m (4 MBD) + m (Z MED) 90? + 90° = 180° 
Draw MD <. The figure MEDB ia a cyclic quadrilateral. 
(Q.E.D.1) 


+: Z BMX is an exterior angle of the cyclic 
quadrilateral MEDB 


- m(ZD)zm(Z BMX) 
> m(Z BAX) = 4 m(Z BMX) 


+: BD is a tangent-segment to the circle 


Proof : 
-: BM is a diameter in 

the circle N 
-m(ZMDB)-90 =. MD BC 
CR Tram: pU MB = AMES em (inscribed and central angles subtended by XB) 
uomen -.m(Z BAX) = 4 m (4 D) (Q.E.D.2) 
^. (AC)? = (AB) - (BOY! = (10)? — (8) 


= 100 — 64 = 36 [5] 


^ AC 26cm. (The req.) | [a] In A ABC : ‘+ m(Z BAC) = 90° 


w o o 5 I 
= : : <. tan B= = 
- AD isa tangent to the circle 545 45 


-. m (Z DAB) (tangency) 


paiana ^. m (4 ABC) = m (4 DAC) = 30° 

" XY // BC » YC is a transversal -. AD is a tangent to the circle passing through 
- m(ZAYX)2m(Z ACB) the vertices of A ABC (Q.E.D.) 

(corresponding angles) 


^ m(Z B)=30° 


- AB » AC are two tangent-segments of 
From (1) and (2) : the circle 


- m(Z DAB)-m(Z AYX) S AB-AC 
n ADisa tangent to the circle passing through ^ m(Z ABC) = m (4 ACB) (1) 
the points A » X and Y (Q.E.D.) - AB // CD and BC is a transversal 
R ^ Z BCD) = ZABC 2 
p> El-Gharbia / mus Bobjem oc foa o 
(alternate angles) 
wW From (1) and (2) : -. m (4 BCD) = m (Z ACB) 
mb  (2)a (34 fe (Sb Ha -. CB bisects Z ACD (Q.E.D.) 
3134 


FEES si piles ule Alla as Yy edic o Sold tige gal Jas 1a 


[a] + Z AMB is an exterior angle of the A AMD 
-. m(Z AMB) =m (4 ADM) + m(Z DAM) 
-. 80° = 30° + m (4 DAM) 
-. m (Z DAM) = 80° — 30° = 50° 
In AADC: * DA=DC 
- m(Z DCA) =m(Z DAC) = 50° 
-. m (4 ABD) = m(Z ACD) 
and they are drawn on AD and on one side of it 
-. The figure ABCD is a cyclic quadrilateral. 
(Q.E.D.) 
[b] - X is the midpont of AB 
« MX LAB 
» : Y is the midpoint of AC 
- MY LAC 
»sABZAC 
> MD=ME=r 
AD SYE 


[a] * m (AD) =2 m (Z ABD) = 2 x 22° = 44° 
>% m(4C)= 4 [m (BE) - m (&D)] 
“1 36° = i [m (BB) - 44°] 
^ 72° = m (BE) - 44° 
^. m (BE) = 116° 
+ m(Z BDC) =m (4 BAC) 

(two inscribed angles subtended by BC) 
=. m(Z BDC) = 30° 
‘~ m (BC) =2 m (4 BAC) = 60° 
<- AB is diameter in the circle M 
^. m (AB) = 180° 
~. m (AC) = 180° — 60° = 120° 
^ Dis the midpoint of AC 
^ m (AD) = 22 = 60° 
^ m (Z ACD) = + m(AD) = 4 x 60° = 30° 
" m(Z BAC) = m (Z ACD) but they are 
alternate angles 
- DC// AB 


^AMXZMY 


(Q.E.D) 


(The req.) 


(First req.) 


(Second req.) 


Answers of Final Examinations > 
&:)  El-Dakahlia Á 


[a](1]a EN 
[b] ~ Z ABH is an exterior angle of the cyclic 
quadrilateral ABCD 
- m(Z ADC) = m (4 ABH) = 110° 
In A ACD: 
" m(Z ACD) = 180° - (110? + 35°) = 35* 
-m(ZCAD)2m(ZACD) ..CD-AD 
^. m (CD) = m (AD) (Q.E.D.) 


(al[1)c 
[b] ~: 


[eld 


(3]d 


AB ; AC are two tangents to the circle 


[8ja 


-. AB=AC 
^. m (4 ABC) =m (4 ACB) = 180 —9* .. 55° 
(First req.) 


* BCHD isa cyclic quadrilateral 
-. m(ZC)-m(ZD)2180* 
- m(Z C) = 180° — 125° 2 55? 
" m(Z BHC) (inscribed) 

=m (4 ABC) (tangency) = 55° 
- m(Z BCH) = m (4 BHC) 
In A BCH: ~. CB = BH 


[s] 
[a] Construction : 
Draw MC 
Proof : 
- CD // AB » MY is a transversal 
<. m(Z MXC) + m(Z XMA) = 180° 
- m(Z MXC) =90° 
s MX = d. MY »MY=MC 


(Second req.) 


*MX=4MC ~. m(4MCX)=30° 
-. m (4 AMC) = m(Z MCX) = 30° 
(alternate angles) 
^. m (AC) =m (Z AMC) = 30° 
“+ (AY) 2 m (4 AMY) = 90° 
~. m (CY) = 90° — 30° = 60° 


(First req.) 


(Second req.) 
135 


[eoa] 5 Si xls ule dsl a Coens Yy ionic! fy ald giga old aal! 1a 


Geometry 


[b] : AB- AC 
»>MDLAB>MHLAC 
:. MD =MH 
(v MX=MY=r « XD 2 HY (Q.E.D) 


u 
[a] ~- AO I! DH JAH is a transversal 
~ m(Z HAO) 2 m (4 AHD) (alternate angles) (1) 
s's m (£ C) (inscribed) 
=m (Ż BAO) (tangency) 
From (1) and (2): 
*. m(Z C)2m(Z AHD) 
-. DHBC is a cyclic quadrilateral 


(2) 


(Q.E.D.) 


LGE 


Em 2 


[b] Construction : 
Draw MA MC 
Proof : 


*: AB touches the smaller 
circle at C 


- MC LAB 
-: AB is a chord of the greater circle 
* MC LAB 

<. C is the midpoint of AB 

AC = l4 =7cm. 

wk AMC is a right-angled at C 

~. (ACY 2 (MAY - (MO) 

zi ay A -T, <. r-r 49 

.. The area of the part included between the two 
circles = The area of the greater circle — The area 
of the smaller circle = 7t A -7 " mg (r; - 5) 


= a x49 = 154 cm? (The req.) 


[5] 
[a]; m(Z ACB) = + m (Z AMB) 


(inscribed and central angles subtended the same 
arc AB) 


" m GL ACB) = 4 x 120° = 60° 
--CD/ AB g - m(AC) = m (BO) 
AC = BC 

From (1) and (2): 


(1) 


^. A ABC is equilateral 
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[b] Construction : 
Draw MB 
Proof : 

In A MAB: 

"^ MA=MBe=r >m(Z MAB) = 60° 

^. A AMB is equilateral 

" m (Z AMB) = 60° 

In A MBC: ~ MB=MCe=r 

"- m(Z MBC) =m (4 MCB) = 70° 

n m(Z CMB) = 180° - (70° + 70°) = 40° 

From (1) and (2) : 

- m(Z AMC) =m(ZAMB) +m (4 CMB) 
= 60° + 40° = 100° 


ey 


(8)b 


CN 


(The req.) 


u 
EX 


[a] : m(Z A) 1 m(Z BMO) - x* 
(inscribed and central angles subtended by 86) 
» ^ The figure ABDC is a cyclic quadrilateral 
<. m(ZA)*m(Z BDC) = 180° 
SX-2X2180 «3 X= 180° 
oe = 60” -.m(Z A) = 60° 
[b] -: m(Z A) 2 m (Z B) 
(two inscribed angles subtended by CD) 
:m(zC)2m(Z D) 
(two inscribed angles subtended by AB) 
‘* EA=ED - m(ZA)zm(ZD) 
"m(ZC)2m(Z B) 
-. EB = EC (Q.E.D.) 


[5] 
[al In A ABC: 
~ AB=AC 
" m(Z ABC) =m(Z ACB) 
ee BX bisects (Z ABC) > CY bisects (Z ACB) 
"-m(Z XBY)=m(Z YCX) 
and they are drawn on XY and on one side of it 


(Q.E.D.) 


(3c fa ua (5)b 


(The req.) 


*. BCXY is a cyclic quadrilateral 
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Answers of Final Examinations > 


[b] ; m (4 BAC) = + m (BC) 
^. m (GL BAC) = 4. x 120° = 60° 
In A ABC : ~. m (Z C) = 180° — (70° + 60°) = 50° 
- mí(Z DAB)-m(Z C) = 50° 
(inscribed and tangency angles subtended by AB) 


(The req.) 


u 

[a] - AC is a diameter of the circle. 
- m (4 ABC) = 90° 
»'- m(Z ABD) = 60° 
-.m(Z CBD) = 90° — 60° = 30° 
>’ m(Z ADB) =m (4 C) = 50° 
(two inscribed angles subtended by AB) 
In AABD: 
<. m (Z BAD) = 180° — (60° + 50°) = 70° 

(Second req.) 


(First req.) 


[b] Construction : 


Draw MX , MY 

Proof : 

In the smaller circle M 

-: AB » AC are two tangents 

;» MX » MY are two radii 

«S MX LAB; MY LAC 

9°. MX 2 MY =r (radii of the smaller circle) 

-. AB=AC (Q.E.D.) 


EN 


[a] => AB s AC are two tangent-segments to the 
greater circle 


2 2X-3=15 
“. X=9 em. 
>: AC > AD are two tangent-segments to the 
smaller circle 
Ny-2s15 


“2X=18 


“. y=17em. (The req.) 
[b] Construction : 

Draw AD » BD 

Proof : 


sa AB is a diameter of 
the circle 


-. m(Z ADB) = 90* 
+ m(Z ADB)-m(Z ADN) > 90° 
In A NDB : -. NB» ND 


O suz A 


(2)b 


(Q.E.D.) 


u 
(1]b 
[a] -~ E is the midpoint of AC 
«. MEL AC 
»" MDLAB :MD-ME 
- AB=AC 


Ga Be (Sd (b 


(Q.E.D.) 
[b] = m(Z A) 3. m (z BMC) 


(inscribed and centi angles subtended by BC) 

7 m(Z A) e 4 x 100° = 50° 

In A MBC: +» MB=MC=r 

-. m (Z MBC) =m (4 MCB) 
= + (180° — 100°) = 40° 

li (Second req.) 


(First req.) 


g9 
[a] 


-- AB is a diameter of the circle 

-. m(Z AEB) = 90° (First req.) 
'* £ AEB is an exterior angle of A AEC 

- m (4 AEB) = m (Z CAE) + m(Z ACE) 


=. m(Z CAE) = 90° - 60° =30° (Second req.) 


- ADisa tangent to the circle 
-. MDLAD ~. m (Z ADM) = 90° 
-+ E is the midpoint of BC 
~ ME L BC -. m (Z MEA) = 90* 
-. In the quadrilateral ADME : 
-. m (Z DME) = 360° — (90° + 90° + 70°) = 110° 
(The req.) 


[b] 


[a] State by yourself. 
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x Geometry 


Lb] S 
"m(Z A) - 60^ 
- m(Z D)=m(Z A) and they are 


drawn on BC and on one side of it 


ABC is an equilateral triangle 


-. ABCD is a cyclic quadrilateral. 


[a] m (AB) = 2 m (Z ADB) = 60° 


(Q.E.D.) 


(First req.) 


»m (Z DCB) = + [m (AD) + m (AB)] 


+ [90° + 60°] =75° (Second req) 
[b] = AB ^ AG are two tangents to the circle. 
^. AB zAC 
^ In A ABC: 
m (Z ABC) = m (4 ACB) = 4 (180° — 40°) = 70° 
(First req.) 
-: AB // CD » BC is a transversal 
- m(Z BCD) = m(Z ABC) = 70° 
(alternate angles) 
2°. m(Z BDC) (inscribed) 
=m (Z ABC) (tangency) = 70° 
From (1) and (2): 
^ m (4 BCD) 2 m (Z BDC) 
-. InA BCD: BC - BD 


a) 


(Second req.) 


1 > Port Said 
uw 


a (2]c Gb fb (s)a (s)b 
[2] 
[a] > MF = ME (lengths of two radii) 
:» XF - YE “. MX =MY 
; MXLAB;MY LCD 
^ AB=CD 
~ MX LAB 
. X is the midpoint of AB 
>: MY LCD 
^. Y is the midpoinf of CD 
Y=} CD z% AB=CD 
“ AX =CY 
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(Q.E.D.1) 


^ In AA AXF :» CYE 
AX =CY 
[x= YE 
m (Z AXF) =m (Z CYE) = 90° 


- AAXF2ACYE »AF=CE (Q.E.D.2) 


7 m(Z A) 2 +4 [m (CE) - m (8D)] 

309-2. [120° - m (BD) 

2. 60° = 120°—m (BD) 

. m (BD) = 120° — 60° = 60° (The req.) 


— _ Th 


Ía] In A ABC: + m (4 BAC) =90° AC - d. BC 

< MAZ B) = 30° i 

-. m(Z C) = 180? — (90° + 30°) = 60° 

- m(ZC)zm(Z DAB) = 60° 

^ ADisa tangent to the circle passing through 

the vertices of A ABC (Q.E.D.) 

[b] -- D is the midpoint of AB 
~. MD LAB z. m (Z ADM) = 90° 
»'- Eis the midpoint of AC 
< MEL AC ~. m (Z AEM) = 90* 
From the quadrilateral MDAE : 
-. m (Z DME) = 360° — (90° + 90° + 120°) = 60° 
s^ m(Z YMX)=m(Z DME)=60° (V.O.A) 
3MYzMX-r 
^ A XMY is an equilateral triangle. (Q.E.D.) 


a 
[a] In AAMC: ~ MA=MCe=r 
<z. m (4 MCA) = m(Z MAC) = 25° 
In A BMC: ~ MB=MCe=r 
- m(Z MCB) = m (4 MBC) = 45° 
From (1) and (2) : 
<. m(Z ACB)2m(Z MCA) + m(Z MCB) 
-. m (Z ACB) = 25? 45? = 70° 
- m (4 AMB) = 2 m (4 ACB) = 2 x 70? = 140° 
(central and inscribed angles subtended by AB) 
(The req.) 


FET GET Ai) rad $$ (oe) mil x a ga faali Ha 


Answers of Final Examinations 


+: ABCE is a cyclic quadrilateral 
-.. m(Z XEA) = m (Z ABC) 

‘s ABDF is a cyclic quadrilateral 
-.m(Z XFA) = m(Z ABD) 

"m(ZABC)-« m (Z ABD) = 180° 
-. m (4 XEA) + m(Z XFA) = 180° 
-. AFXE is a cyclic quadrilateral. (Q.E.D.) 

-. We can draw two circles. 


E 
fa] : m(Z BMC)=2 m (Z A) 
(central and inscribed angles subtended by BC) 


^. m (Z BMC) = 2 x 30° = 60? 


* AB; AC are two tangent-segments to the 
greater circle 


^ AB =AC 


“2X-3=15 “ 2X=18 (First req.) 


$1039 ci. 


7 AC » AD are two tangent-segments to the 
smaller circle 


In A MBC: ~ MB-MCezr 
:m(Z BMC) = 60° 


^. A MBC is equilateral. (Second req.) 


^S AC=AD 
“ y= 17 cm. 


[b] -- AD // BC 
z m(AB)2m(DC) ~. AB=DC 
> MX LAB MY LDC 
^ MX =MY (QED. 


(The req.) 
+: ABCD is a parallelogram 
-. AD= BC s" BE=AD 


n BC=BE u 


-. In ABCE: m(Z C)=m(Z BEC) TR 


{a] -~ CB is a tangent 
- m (4 BAE) = m(Z CBE) 
(inscribed and tangency angles subtended by BÈ) 
>. m (BÈ) =m ÆA) 
-. m (4 BAE) =m (4 EAF) 
<. m (4 CBD) 2 m (4 CAD) and they are drawn 
on CD and on one side of it 
-. ABCD is a cyclic quadrilateral (Q.E.D.) 
[b] -- m (4 XYZ) (tangency) 
=m (Z L) (inscribed) = 70° 
»v XY » XZ are two tangents 
s”. XY =XZ 
- m(Z XYZ) =m (Z XZY) = 70° 
In A XYZ: 
-. m (Z X) = 180? — 2 x 70° = 40° 
InALZY:-: YZ=LZ 
-m(ZLYZ)zm(Z L)= 70° 


:-"m(ZLYZ)2m(Z XZY) and they are 
alternate angles. 


- XZiYL 


‘+> m(ZC)2m(Z BAD) (from the 
parallelogram) 


-. m(Z BAD) = m(Z BED) and they are drawn 
on BD and on one side of it 


^. The figure ABDE is a cyclic quadrilateral. 
(Q.E.D.) 


NETTEN 
(24 Be (25 Ba [Eb 


[a] -- AD is a tangent 
<. MD L AD ~. m (4 MDA) = 90° 
> E is a midpoint of BC 
-. ME LBC -. m (4 MEA) = 90° 
From the quadrilateral ADME 
-. m (Z DME) = 360? — (65° + 90° +90°) = 115° 
{The req.) 


(First req.) 


(Second req.) 
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FEES 55i eye ule Alla as Yy alai 1p Sold tige gal daad La 


Geometry 


5] >: m(Z ADE) = + m (Z AME) 
[a] In ABC : (inscribed and central angles subtended by AE) 
"AC EBC 


r ^. m GL ADB) = + x 70° = 35° (The req.) 
^. m(Z B)=m(Z CAB) (1) s 


PE ABI CD AC is transversal [3] 


<. m(Z DCA) = m (4 CAB) (alternate angles) (2) | [2] ^ AD // CB ~; m (BD) = m (AC) 
From (1) and (2) : -- m (4 DCA) 2 m (Z B) ^ m(Z BAD) =m (4 CDA) 
^ CDisa tangent to the circle circumscribed ^ InAADE: EA = ED (Q.E.D.) 
about the triangle ABC (Q.E.D) | pj -~ EA » EB are two tangents to the circle 
[b] ~ LMNE is a cyclic quadrilateral - EA=EB 
- m(4 MLN) =m (4 MEN) =35° (First req.) In AABE : 
> m(Z ELN) 2 m(Z ELM) - m (Z MLN) ^. m(Z EAB) = m (Z EBA) = Se = 65° 
~. m (4 ELN) = 80° — 35° = 45° » m (Z ADC) (inscribed) 
<. m(Z EMN) =m (4 ELN) =45° (Second req.) = m (4 CAE) (tangency) = 115° 
E F - m (4 BAC) = 115° -65° = 50° 
BE) Kafr El-Sheikh 4 -- m (4 AEB)=m (Z BAC) 
wW ^ AC isa tangent to the circle passing through 
{aa (8)c (3]c (4]b (Jb Wad the points A » B and E (Q.E.D.) 
EE. — à à E 
[a] Construction : -: ABCD is a cyclic quadrilateral 
Draw MC ^. m (4 ADC) =m (Z ABE) = 110° 
Proof: —— v m(Z ADB) = 4 m (AB) = 4 x 100° = 50° 
< MX LBC U USB o -. m (4 BDC) = 110? — 50° = 60° (The req.) 
^. X is the midpoint of BC 
“. XC=8 cm. 
In A XMC: 
arte CMG sal : y ara Oem -- AB; AC are two tangents to the circle 
^ MX = Y(CMY -(XcY =Y 100-64 ^ AC Z AB = l4 cm. 
=¥36=6em. ^ EC» 14-9=5em. (The req.) 
^ XE-210-624cm. (First req.) 
-: Dis the midpoint of AB B 
« MDLAB [a] - X is the midpoint of AB 
From the quadrilateral BDMX : - MX LAB 
-. m (Z ABC) = 360° — (90° + 90? + 110°) = 70? 3. Y is the midpoint of AC 
(Second req.) « MY LAC >- MX=MY 
[b] -~ BA is a tangent * AB=AC 


- FB; FD are two tangents to the circle 
-. BF=DF=4 cm. 
<. AB=10+4= 14cm. 


~. MALAB z. m (Z BAM) = 90° InA ABC: «. m(Z C) e m(Z B)=70° 
In AAMB : m(Z AMB) = 180? —(90° + 20°) = 70° -. m(Z A) = 180° — (70° + 70°) = 40° (The req.) 
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[b] In AA ADE » ACE 
AD=AC 
p (4 DAE) 2 m (Z CAE) 
AE is a common side c 
NICs 


^. A ADE =A ACE < 


m (4 ADE) = m (Z ACE) 

s's m (4 AFB) =m (Z ACB) 

(two inscribed angles subtended by AB) 
- m (4 AFB) =m (4 ADE) 

-. BDEF is a cyclic quadrilateral. 


44 El-Beheira ff 


(sb Gb Be Ba 


-- X is the midpoint of AC 
«MX LAC ~. m (4 AXY) = 90° 
 YB isa tangent to the circle 
- MBL BY ~. m (4 MBY) = 90° 
+> m(Z AXY)2 m (4 ABY) and they are 
drawn on AY and on one side of it 


-. AXBY is a cyclic quadrilateral. 


[b] + CM // AB , AM is a transversal 
- m(Z CMA) =m (4 A) = 60° 
>: m(4B)= 4+ m(Z CMA) 


(two inscribed angles subtended by AC) 
dn B)s i x 60° = 30* (The req.) 


(Q.E.D.) 


[a] ; m(Z B) 2 m(Z C) 
2° X is the midpoint of AB 
4. MXLAC » MYLAC 
<”. MX =MY 

[b] Construction : 
Draw AM » ME 
Proof : 
*" AB = BC = CD = DE = AE 


(The properties of the regular 
pentagon) 


(Q.E.D.) 


Answers of Final Examinations 


-. m(AB) 2 m (BC) =m (€D) = m(DE) =m (AE) 

+: measure of the circle = 360° 

-m (AB) =3@ = 72° 

-. m (4 AME) = m (AB) = 72° 

-< AX isa tangent to the circle at A 

-. m (4 MAX) = 90° 

similarly m (Z MEX) = 90° 

In the quadrilateral MAXE : 

-. m (4 AXE) = 360? — (72? + 90? + 90°) = 108° 
(Second req.) 


(First req.) 


[3] In AAMC: ~ AM=MCe=r 


=. m (4 MAC) = m (4 ACM) 
" m(Z BAC) =m (4 MAC) 


-. m (4 BAC) 2 m (4 ACM) and they are 
alternate angles. 


-. AB // CM 
*' Dis the midpoint of AB 
~ MD LAB 
~ DMLCM 
-< AC isa tangent to 
the circle M at A c 
- MAL AC 
-. m(Z CAM) = 90° 
y BD is a tangent to 
the circle M at B 


-. MB L BD 
In AA CAM 3 EBM: 
[mc CAM) = m (4 EBM) = 90° 


< AB//CM 
(Q.E.D.) 


E 


-. m (4 EBM) = 90° 


m(Z AMC) = m (Z BME) (V.O.A.) 
MA = MB (lengths of two radii) 


^. The two triangles are congruent and we 
deduce that CM = EM 


> XM = YM (lengths of two radii) 
> by subtracting 


(Q.E.D.) 


[a] = XA > XB are two tangents to the circle 


2. XA= XB 
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FET GET Aj) Toud Zp (sedia cli) edge) ga foal! Ha 


i 


Geometry 


z. Ind ABX 
m (Z XAB) = m (Z XBA) = 180° =20 -65° 
»'- ABCD is a cyclic quadrilateral 
m (Z BAD) + m (Z DCB) = 180° 
- m(Z BAD) = 180° — 115° = 65° 
- m(Z XAB)=m(Z BAD) 
-. AB bisects Z DAX (Q.E.D.1) 
‘~ m(Z ADB) (inscribed) 
=m (4 XAB) (tangency) = 65? 
^. m(Z BAD) 2 m (Z ADB) 
-. BD = BA (Q.E.D.2) 
X AB=CD 
^ m (AB) = m (CD) 
Subtracting m (BD) from both sides 
-. m (ÁD) = m (BC) 
- m(Z ACD)2m(Z BAC) 
^ NA ACE:AE=CE 
-. A ACE is an isosceles triangle. (Q.E.D.) 


:MELAB;,MOLCD 

" MEz MO 5X4-226 
5Xz4cm. (First req.) 
~ CD=AB=3x4+4+4=16cm. (Second req.) 


“m(ZC)= i m (Z AMB) 


ml 

=r 

(inscribed and central angles 

subtended by AB) 

»" mG.A)z 4 (4 BMC)= } x 130° = 65° 
(inscribed and central angles mibiandod by BC) 

- m (Z B)= 180° — (45° + 65?) = 70° (The req.) 


[a] Constraction : 
Draw MB 
Proof : 
< ABisa tangent to the circle 40 
~ MBL AB 
-. m (Z MBA) = 90° 
In AABM : 
m (Z BMA) = 180? — (90? + 40°) = 50° 
m(Z BDC) = 4 m (z BMC)= + x 50° = 25° 


2 2 
(inscribed and central angles subtended by BC) 


(The req.) 
[b] -~ X is the midpoint of AC 
<. MX LAC ^ m(Z AXY) = 90° 
s YBis a tangent to the circle 
-. MB L BY ^ m (Z MBY) = 90° 
2° m(ZAXY)z m (4 ABY) and they are 
drawn on A Y and on one side of it 


~. AXBY is a cyclic quadrilateral (Q.E.D.) 


[a] Construction : 
Draw XM 5 YM ZM 
; AY CM 
Proof : 
= XM.LAB YM 1 BC 
ZM LAC 
2° XM=YM=ZMer 
-. AB=BC=AC 
^. A ABC is an equilateral triangle (First req.) 
In A MYC: m(Z MYC) = 90° 
z (YC = (MC)? - (MY)? = (a - (2)? = 12 
n YC 2 2*3 cm. ^ BC 2 43 cm. 
-. The area of A ABC = + x BC x AY 


2 
5 x 493 x6 
= 1243 cm’. (Second req.) 
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Toss] oi alge ole adul La aa s pola mid edge) ga eall Ha 


[b]  m(Z BCD) = 4 m(Z BMD) 
(inscribed and central angles subtended by BD) 
.m(Z BCD) = + x 130° = 65° 


Es AB//CD , BC is a transversal 


-. m (Z ABC) 2 m (Z BCD) = 65? 
(alternate angles) 


- AB s» AC are two tangent segments 
-. AB=AC 
-. m (4 ACB) 2 m (Z ABC) = 65° 
From (1) and (2) : 
-.m(Z ACB) 2 m(Z BCD) — 65? 
-. CB bisects Z ACD 


[a] - AD is a tangent to the circle 
-. m (Z DAC) (tangency) 
-mí(Z B) (inscribed) 
3d XY /l BC E AB 
is a transversal 
- m(ZAXY)z m(Z B) 
(corresponding angles) 
From (1) and (2) : +. m (4 AXY) 2 m (Z DAC) 
e AD is a tangent to the circle passing through 
the points A » X and Y (Q.E.D.) 
7 X is the midpoint of AC 
n MX LAC 
^ m (4 CXM) = 90° 
+ BDisa tangent to the circle 
-. BD.L AB 
-. m (Z DBM) = 90? 
- m(Z CXM) + m(Z DBM) = 180? 
-. XMBD is a cyclic quadrilateral 


(1) 


B 


(2) 


Ib] 


(Q.E.D.1) 
< Z BMY is an exterior angle of the cyclic 
quadrilateral XMBD 


- m(Z BMY)2m(Z D) 

» m(Z BAY) = + m(Z BMY) 
(inscribed and central angles subtended 
the same arc BY) 

From (1) and (2) : 


<. m(Z BAY) = i m (Z D) (Q.E.D.2) 


Answers of Finol Examinations 


JNETETEN 


(ec (2]a (3)c (ac (5b (Ble 


‘a 
[a] ~- m(ZAMB) =2 m (4 ADB) = 2 x 70° = 140° 
(central and inscribed angles subtended by AB) 
In AABM: : MC L AB 
»>MA=MBer 
-.m(4 AMC) = 4 m(Z AMB) = 4 x 140=70 
(The req.) 
[b] - AB=CD 
MX LAB NY LCD 
AMXENY » MX/NY 
<. MXYN is a rectangle 


um mE fa 


[a] ^ D is the midpoint of AB 
- MD L AB - m (4 ADM) = 90° 
»'- Eis the midpoint of AC 
~. MEL AC ^. m (Z AEM) = 90° 
<. ADME is a cyclic quadrilateral 
-. m (Z DME) = 360° - (90° + 90° + 50°) = 130° 
(The req.) 
7" AB=BC 
- m(Z BAC) =m (4 ACB) = 55° 
" m(Z BDC) = m (4 BAC) 55? and they are 
drawn on BC and on one side of it 
-. ABCD is a cyclic quadrilateral 
Í 


5 
[a] " m(Z ACB) = i m (Z AMB) 


(inscribed and central angles subtended the same 
arc AB) 


-. m(Z ACB) = + x 120° = 60° 
EDV AB — 

^m (AC) =m (BC) 

-. AC = BC 

From (1) and (2): 

-. A CAB is an equilateral triangle. 


(Q.E.D.) 


(Q.E.D) 
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Geometry 


[b] 


[b] 


[a] 


Construction : 
Draw BC 
Proof : 
-: AB > AC are two 
tangents to the circle 
-. AB=AC 
- m (4 ABC) =m (Z ACB) 
>'v m(Z ABC) (tangency) 
=m (Z BDC) (inscribed) = 70° 
^ NAABC: 
m (Z A) = 180? — (70° + 70°) = 40° 


D 


- AB » AC are two tangent-segments to the circle 
“. AB=AC 
-. m (4 ABC) =m (Z ACB) (1) 
In A BCD: + BC z BI 
-. m(Z BDC) 2 m (Z BCD) (2) 
>’. m(Z BDC) (inscribed) 

=m (Z ABC) (tangency) (3) 
From (1) » (2) and (3): 
- m(ZA)2m(Z CBD) 


~. BDisa tangent to the circle passing through 


the vertices of A ABC (Q.E.D.) 


~ BC isa tangent to the circle 

-. ABL BC 

-. m (4 ABC) = 90° 

>. Bis the midpoint of AD 

-. MEL AD 

-. m (4 CEM) = 90* 

- m (Z ABC) +m (Z CEM) = 180° 
-. EMBC is a cyclic quadrilateral 


17, El-Menia 


(Q.E.D.) 


-' X is the midpoint of AB 
~ MX LAB 
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[ese] ooi alge le yy naa Yy ed nl ges gald Jesi a 


>. Y is the midpoint of AC 

- MY LAC » AB=AC 

^ MX =MY 2" ME=MDer 

^ XE=YD (Q.E.D.) 


[b] In A ABC: «> AB- AD 


- m(Z ABD) = m(Z ADB) = 30° 
- m (Z A) = 180? - 2 x 30° = 120° 
2° m(ZA)+m (ZC) = 120°+ 60° = 180° 


-. ABCD is a cyclic quadrilateral (Q.E.D.) 


(The req.) [3] 


[a] Construction : 


Draw AM 

Proof : 

"= MDLAB 

^ m (4 MDB) = 90° 

>: X is the midpoint of BC 

MX LBC 

-. m (Z MXB) = 90° 

In the quadrilateral MDXB : 

-.m(Z DMX) = 360° — (56? + 90? + 90°) = 124° 
(First req.) 

< MD LAB 

z. D is the midpoint of AB 

- AD=4 cm. 

In A ADM: 

(MD)* = (AMY - (ADY! = (5 - (a 225—162 9 

^4 MDz3cm. 

SDEZ25-322cm. (Second req.) 

< ADisa tangent to the circle 


-. m (Z DAB) (tangency) 
=m (Z ACB) (inscribed) 
XY // BC » YC is a transversal 
<. m(Z AYX)2 m (Z ACB) 
(corresponding angles) 
-. From (1) and (2): 
-m(ZDAB)zm(Z AYX) 
~ ADisa tangent to the circle passing through 
the points A » X and Y (Q.E.D.) 


Answers of Final Examinations » 


AB = AC [a] ~ MN is the line of centres 

m (AB) zm (AC) »AB is the common chord. 

^ m(Z AEB) m (Z AEC) (Q.E.D.) - ABLMN “.m(Z BEN) = 90° 

-- XA » XB are two tangents to the circle inthe quadiübneni CONE: 

>. XA=XB -. m (Z CDN) = 360? — (140° + 40° + 90°) = 90° 

» m(Z XAB)=m (Z XBA)= 18579, 55 (j| = ND LCD 

s- ABCD isa cyclic quadrilateral ^ CD isa tangent to the circle Nat D (Q.E.D) 

- m(Z DAB) = 180° — 125° = 55° ' AB = CD (properties of the rectangle) 

From (1) and (2) : :* CES CD s AB=CE 

ERS SUNL IONS T m (AB) = m (CE) and adding m (BE) 

to both sides. 

[a] Construction : -. m (AE) = m (BC) 
Draw MB S AE =BC 


Proof : [5] 


— 


«~ MA=MBer EN [a] State by yourself. 

»>MC1AB [b] - XY » XZ are two tangents to the circle 
-. MC bisects Z AMB SEY-XZ 

-. m(Z AMC) = 4+ m (4 AMB) ~ inâ XYZ: 


» 7 m (4 ADB) = 4 m (4 AMB) Q)|  m(ZXYZ =m (4 XZY) = BES 65° 
(inscribed and central angles subtended by AB) 2's YZDE is a cyclic quadrilateral 
-. From (1) and (2) : -. m(Z EYZ) +m (Z D) = 180° 
-. m (4 AMC) =m (4 ADB) (Q.E.D.) - m (4 EYZ) = 180° 115? 2 65° 
[b] : In AA ADE »ACE A »'- m(Z YEZ) (inscribed) 


AD=AC =m(Z XYZ) (tangency) = 65° 
Ine DAE) 2 m (Z CAE) - m(Z EYZ) 2 m(Z YEZ) 
AE is a common side c E e : + In A YZE: ZE=ZY 


^ AADE S A ACE j u 


= m(Z ADE) =m (Z ACE) [a] In A ABC: v m(Z B) 2 m(Z C) 
»" m(Z AFB)2 m(Z ACB) “. AB=AC 


(two inscribed angles subtended by AB) » X is the midpoint of AB 
^ m (4 AFB) 2 m (Z ADE) - MX LAB 
-. BDEF is a cyclic quadrilateral. (Q.E.D.) ^S MX =MY 


> Assit A [b] -: XY is a tangent to the circle 
È : MY LXY z. m(Z XYM) = 90° 
In A XYM : 
“le [28d (s) Bc (s)a  (s)b <. m (4 XMY) = 180° — (90° + 40°) = 50° 


O- ie) Yo / ila] Y / (ol stel) cleat, wax]. 145 


FET GET Mi gh iy rad Zp (sedia ghia! edge) ga foal! Ha 


x Geornetry 


»"m(Z YDC)= + m (Z YMC) 


(inscribed and central angles subtended by Yo) 
z. m G. YDO) 2 4 x 50° = 25° (The req.) 


B 
[a] In A ABC: = CB=AC 
"m(Z BAC) = m(Z ABC) = 65° 
-. m (Z CAD) = 130? — 65°= 65° 
" m(Z ABC) = m (4 CAD) = 65? 
-. ADisa tangent to the circle passing through 
the vertices of the triangle ABC (Q.E.D.) 
vXY I BD » AB is a transversal 
-. m(Z DBX)2 m(Z YXB) 
(alternate angles) 
>» m (Z C) (inscribed) 
= m (4 ABD) (tangency) 
From (1) and (2) : 
- m(ZC)2m(Z YXB) 


-. AXYC is a cyclic quadrilateral. (Q.E.D.) 


(4c Eb (Hb 


a ———————— 


[0] m(ZAMB)2 90  ;m(AB)- 90° 
gt FoF CHI. 


<. The length of AB = 2 


22 
73e» K2* F x7-1bem. 


(The req.) 
[b] < ABisa tangent 
- MAL AB ^. m (Z MAB) = 90° 
>‘. Eis the midpoint of DC 
~ MEL DC -. m (Z MEB) = 90° 
From the quadrilateral ABEM : 
-. m (Z EMA) = 360? — (50? + 90? + 90°) = 130? 
(The req.) 


[a] State by yourself. 
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[b] = Z CBE is an exterior angle of the cyclic 
quadrilateral ABCD 
- m(Z ADC) = m (Z CBE) = 85? 


-' m (Z ADB) (inscribed) = + m (AB) 


- " x 110° =55° 
- m (4 BDC) = 85° — 55° = 30° (The req.) 


ü 


[a] -- AB , CD are two tangents to the circles M » N 
In circle M 
BFE = DF 
sin circle N : AF = CF 


(1) 

(2) 
Subtracting (1) from (2) : 
S AF — BF = CF- DF 
S AB =CD 

[b] - 
-. MBLAB 
In A ABM : 
- m (4 AMB) = 180° — (40? + 90°) = 50° 
> m(Z BDC)= 4 m (Z BMC) 


(Q.E.D.) 
ABisa tangent to the circle 


< m(Z ABM) = 90* 


(inscribed and central angles subtended by BC) 
-m(ZBDC)z + 36509 = 258 (The req.) 


= 


[a]  AB- CD; MEL AB; MF LCD 
^S MES MF 
A^Xm-x4cm. 


»>CD=3x4+4= 16cm. 


2X 2=6 
(First req.) 


(Second req.) 


[b] «. XY/BD;>ABisa transversal 
- m(Z DBX)2m(Z BXY) 
(alternate angles) 
> m (Z C) (inscribed) 
=m (Z ABD) (tangency) 
From (1) and (2) : 
- m(ZC)zm(Z BXY) 


-. AX YC is a cyclic quadrilateral. (Q.E.D.) 


FET GET Ai) rad Zp (sedia cli) Mee) ga Qaa! Ha 


b o 4 
w 
(1b (2]a (Bc (Ja [5b (s)d 


[a] The measure of the arc 2 45? x 2 2 90? 
= 11 cm. 


» its length = 


(The req.) 
[b] t: DB 3 DA are two tangent to the circle M 
<. DB = DA 
v DC, DA are two tangent to the circle N 
^, DC = DA (2) 
From (1) and (2): -. DB = DC (Q.E.D.) 


u 
[a] Construction : 
Draw CD 
Proof : 
*: D is the midpoint of AG 
^ m (AD) = m (DC) = 40° 
= AB is a diameter 
^. m (BC) = 180° — (40° + 40°) = 100° 
-.m(Z DAB)= 4 m (BD) = 5 (100° + 40°) 


(1) 


(First req.) 
~m(ZDCB)=4m (BAD) = L (180° + 40°) 
= 5 x 220° =110° 
(Second req.) 
[b] = AB > AC are two chords in the circle. 
> X and Y are the two midpoints of AB and AC 
- MX LAB; MY LAC 
- m(ZMXA)-90?  »m(Z MYA) - 90* 
In A MDE: ~ DEZ MD- ME-r 
-. m (Z EMD) = 60° 
2'7 m(Z XMY)2m(ZEMD) = 60° 
In the quadrilateral AXMY : 
-. m (Z BAC) = 360? — (90° + 90? + 60°) = 120° 
(The req.) 


(V.O.A.) 


Answers of Final Examinations 


[a] ~ AB is a diameter of the circle. 

-. m (Z ACB) = 90° 

<. m (4 ACE) = m (4 ADE) 

and they are drawn on AE and on one side of it 

-. ACDE is a cyclic quadrilateral. (Q.E.D.) 
[b] Construction : 

Draw MX : MY 

Proof : 


-: AB s AC are two tangents 
to the smaller circle. 
« MX LAB; MY LAC 
9°. MX = MY =r (radii of the smaller circle) 
= AB=AC (Q.E.D.) 


[5] 


[a] ^ ABCD is a cyclic quadr quadrilateral ilateral 
- m (4 BAD) = 180° — 70° = 110° 
>. ABFE is a cyclic quadrilateral and Z BAD is 
exterior of it. 
- m(ZEFB)2m(ZBAD)-110? (First req.) 
^ m(Z EFB) + m(Z BCD) = 110° + 70° = 180° 
and they are interior angle in the same side of FC 
2 CD il EF (Second req.) 
[b] «- AB > AC are tangent-segments to the circle 
- AB=AC 


2. m (4 ACB) = 1807—90 = 60° 
-. m (Z BEC) (inscribed) 
=m (4 ACB) (tangency) = 60° 


"t EBCD is cyclic quadrilateral 
- m (4 EBC) = 180° — 120° = 60° 
-. From (2) » (3) in AEBC: 

-. m (4 BCE) = 60* 
-. A BCE is equilateral (Q.E.D. 1) 


From (1) »(3) : ~. m (4 ACB) = m (4 EBC) and 


they are alternate angles 
-. ACH BE (Q.E.D. 2) 
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FET GET Mi gh diy rad Zp (se) mil edge) ga foal! Ha 


A 7 = 


ee 


Geometry 


D tuxor A 


(Jb e (3]c (aja  ([s)d (6)b 
[a] - AB = CD 
:»MHLAB;MELCD 
-. MHz ME AX-226 
-. X=4cm. 
AB=CD=3 x4+4= 16cm. (Second req.) 
[b] -- AM // CD » MD is a transversal. 
- m(Z CDM) + m(Z AMD) = 180° 


(two interior angles in the same side of 
the transversal) 


^. m(Z CDM) = 180° — 90° = 90° 
» MD=4 MB »>MC=MBe=r 
-.MD= 4 MC -. m(Z MCD) = 30° 
D AM II CD , CM is a transversal. 
^ m (4 AMC) = m (4 MCD) = 30° 

(alternate angles) 
- m(AC) = m (4 AMC) = 30° (The req.) 


[5] 
"V AB , AC are two tangent segments 
^. ABS AC 
-. m (4 ACB) = m (4 ABC) = 1807—30* = 65° 


4. There are two solutions. 

[b] - BD XY ~. m (BC) = m (CD) 
~. m (Z BAC) = m (Z DAC) (1) 
-. AC bisects Z BAD (Q.E.D.1) 
>^ m(Z CBD) =m (4 DAC) (2) 


(First req.) 


(inscribed angles subtended by GD) 
-.m(Z CBH) =m (Z BAH) 


-. BC isa tangent to the circle passing by the 
vertices of A ABH (Q.E.D.2) 


EJ 

[a] '- AB // DC » AD is a transversal to them. 
^ m(ZA)*m(ZD)z180* (1) 
but Z CEH is an exterior angle of the cyclic 
quadrilateral ABEH 


- m(Z CEH)2m(Z A) 
From (1) and (2) : 
- m(Z CEH) +m (< D) = 180° 


-. HDCE is a cyclic quadrilateral. (Q.E.D.) 


(First req.) 


e MC is a radius 
-. m (4 ACM) = 90? 
- m (4 BCM) = 90? — 65° = 25° 
"m (AX) =m (AY) 

- m(Z ACX)2m(Z ABY) 

*' They are drawn on HD and on one side of it. 

(Q.E.D.1) 


-. MCLAC 


(Second req.) 


-. DBCH is a cyclic quadrilateral. 

-. m (4 DHB) 2 m (Z DCB) 

»'" m(Z XCB) =m (4 XAB) 

(two inscribed angles subtended by XB) 

- m(Z DHB) =m (4 XAB) (Q.E.D.2) 
148 


b] : m (BD The major) = 2 m (4 BCD) 


=2 x 100° = 200° 
nvr 
z. m (BCD) = 360° — 200° = 160° 
- m (HE) = m (Z HME) = 50° 
l —— M P 
^ mG A) 2 5 [m (BCD) - m (HE)] 


= 4 [160° - 50°] = 55* 
22 Aswan / 


(2)b 


(The req.) 


(33a Jc 6b ec 


FEES si eye he Alla ay Yy paula o Sold tige al Jas 1a 


Answers of Final Examinations p 


a EN ^. m (AB) = m (CE) and adding m (BE) 
[a] ` AB isa tangent to the circle. to both sides 

MA LAB ^. m (Z MAB) = 90° -. m (AE) = m (BC) 

In A ABM: “ AE = BC 


-: (BM) = (AB) + (AMY = (8) (6) = 100 [b] ~ AD isa tangent to the circle. 


^. BM = 10 cm. -. m (Z DAB) (tangency) 
2° MAZMD-6cm. =m (Z ACB) (inscribed) (1) 
-. BD=10-6=4 cm. XY // BC > YC is a transversal. 
-.. m(Z AYX)2m(Z ACB) 

(corresponding angles) (2) 
From (1) and (2) : 


[b] < ABCD is a cyclic quadrilateral. 
-. m (4 BCD) + m (Z BAD) = 180° 
- m (4 BCD) = 180? — 120° = 60 (First req.) ^ m(Z DAB) = m (Z AYX) 


> BF // DC » BC is a transversal. ^. AD is a tangent to the circle passing through 
^ m(Z CBF) = m (Z BCD) = 60° the vertices of AAXY (Q.E.D.) 


(alternate angles) uu || 9 
- m (Z CBE) = 60° + 55° = 115° l 
» '- 4 CBE is an exterior angle of a cyclic abl) zT (LAMB "p 
quadrilateral. (inscribed and central angles substanded by AB) 
-. m(Z ADC) = m (Z CBE) = 115? (Second req.) ^m(zbD)- i x 140° = 70° (First req.) 


r3] so AC DB , AD is transversal 


[a] < D is midpoint of AB oe DAC) t m (D) =- 


~. MD L AB 
> MEL AC : MD- ME 
^ AB SAC 
-. In A ABC : m(Z ACB) = m (4 ABC) = 65* 
-. m (Z BAC) = 180° — (65° + 65°) = 50° 
(The req.) 


(two interior angles in the same side of the 
transversal) 


<. m(Z DAC) = 180° — 70° = 110° (Second req.) 


[b] In A ABD: =~ AB=AD 
= m (4 BDA) = m (Z ABD) = 30? 
- m (4 A) = 180° — (30° + 30°) = 120° 
s's m(Z DCE) =m (Z A) « 120° 


[b] «.- AB » AC are two tangents to the circle ^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


^4 AB=AC 


AS 
^ InAABC: ye) New valley y 


m (Z ABC) = m(Z ACB) = 180-30 _ 65° u 


»'- BCDE is a cyclic quadrilateral (Jb (2]d Gja [me (5)a [6]b 
-. m (Z EBC) + m (Z D) = 180° 


- m(Z EBC) = 180° — 115° = 65° a 

^. m (Z ABC) = m (Z EBC) [a] -» ABCD is cyclic quadrilateral. 

^. BC bisects Z ABE QED.) ae Re eee" 
In A ACD: 


u z. m(Z ACD) = 180° — (100° + 409) = 40° 


[a] ^ AB = CD (properties of the rectangle) =. m(Z CAD)2m(Z ACD) 
>° CE=CD S ABSCE ~. m(CD) =m (AD) (Q.E.D) 
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FEES si ey ule Alla ay Yy edic o Sold tige gal Jas La 


Geometry 


[b] X is the midpoint of AB 

^ MX L AB ^ m (4 AXM) = 90° 

>‘ Y is the midpoint of AC 

MY LAC ~. m (Z AYM) = 90° 

From the quadrilateral AXM Y : 

m (Z DMH) = 360? — (90? + 90° + 70°) = 110° 
(First req.) 

> AB=AC 

s MDZ MH-r 


SMXZMY 
^ XD z YH 
(Second req.) 


w AD isa tangent to the circle. 


-. m (Z DAB) (tangency) 
=m (4 ACB) (inscribed) 
> XY // BC » YC is a transversal. 
- m (4 AYX)2m(Z ACB) 
(corresponding angles) (2) 
From (1) and (2) : 
- m (Z DAB) =m (Z AYX) 
- ADisa tangent to the circle passing through 
the points A » X and Y (Q.E.D.) 
[b] m (Z BCD) = 4 m (4 BMD) 
(inscribed and central angles subteneded by 8D) 
7. m (4 BCD) = 4 x 130° =65° 


' AB // CD » BC is a transversal. 
- m(Z ABC)2- m(Z BCD) = 65? 
(altemate angles) (1) 

> AB » AC are two tangent-segments 

-. AB=AC 

- m (4 ACB) =m(Z ABC) = 65° 

From (1) and (2): 

=. m (4 ACB) = m (4 BCD) = 65° 

-. CB bisects Z ACD 

In A ABC: 

m (Z A) = 180? — (65? + 65?) = 50° (Second req.) 
ua 
[a] - DE” BC 

~. m (DB) = m (EC) 

adding m (BC) to both sides. 
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(First req.) 


<. m (DC) = m (EB) 
-. m (4 DAC) 2 m (Z BAE) 
“+ m(AX) =m (AY) 
- m(Z ACX) 2 m(Z ABY) 


and they are drawn on ED 
and on one side of it. 


-. BCED is a cyclic 
quadrilateral. 
" m(Z DEB) =m (4 DCB) 
w m(Z XCB)2-m(Z XAB) P 
(two inscribed angles subtended by XB) 
- m(Z DEB) = m(Z XAB) (Q.E.D. 2) 


[a] State by yourself. 
[b] +» 
-. m(Z CXD) = 90° 
- CDL AB 
-. m (Z BEC) = 90* 
- m (4 CXD) 2 m(Z BEC) 
> Z BEC is an exterior angle of the figure XYEC 
(Q.E.D. 1) 
(1) 
(2) 


(Q.E.D. 1) 


CD is a diameter in the circle. 


-. XYEC is a cyclic quadrilateral. 
- m(Z DYB)2m(Z XCD) 

> m(Z DBX)z m (Z XCD) 
(two inscribed angles subtended by XD ) 
From (1) and (2) : 


<. m(Z DYB) 2 m(Z DBX) (Q.E.D. 2) 


24 South Sinai A 


[4)d {S)a (8]b 


[a] «- m (AB) = 50° 
-.m(Z D)= 4 m(AB) = 4 x 50° = 25° 
(First req.) 
»m(Z AMB) = m (AB) = 50° 
[b] -+ m (BC) =m (AD) 
adding m (AC) to both sides 
-m(AB)2m(CD) -. AB=CD 


(Second req.) 


(Q.E.D.) 


Tos] sy isa ule yh eaa Yy eli cli) tige) gel al! 10 X 


Answers of Final Examinations > 


[a] ^ r, 25cm. > r, 23cm. 

20 +r, =54+3=8 em, 

“1, +r = MN 

<. The two circles are touching externally. 
[b] -~ ABisa tangent-segment to the circle. 

» AC is a diameter of it. 

-. ABL AC 

-. m(Z BAC) = 90° 

> m(Z ACD) = + m(Z AMD) 


(1) 


(inscribed and central angles subtended by AD ) 
z. m (4 ACD) = + x 60° = 30° (2) 
In A ABC: 


m (Z ABC) = 180° — (90° + 30°) = 60° (First req.) 
From (1) and (2) : 
-. AB 2 1. BC 


(Second req.) 


[4] 
[a] In A ABC: ': m(Z B) 2m(Z C) 
^ AB=AC 
> Dis midpoint of AB 
»* Eis midpoint of AC 
-. MD = ME 
[b] In A ABE: + AB=AE 
- m (4 AEB) =m (4 B) 
»^"m(ZD)2m(Zz B) 
(properties of parallelogram) 
- m (4 AEB) = m (Z D) 
-. The figure AECD is a cyclic quadrilateral. 
(Q.E.D.) 
[5] 
[a] '- AB » AC are two tangents to the circle. 
<z. AB =AC 
^ NAABC: 
m (Z ABC) = m (4 ACB) = 82 —30* = 65° 
»'- BCDE is a cyclic quadrilateral. 
- m(Z EBC) +m (Z D) = 180° 
- m (4 EBC) = 180°— 115° = 65° 


-. m(Z ABC) =m (Z EBC) 
-. BC bisects Z ABE 
s m(Z BEC) (inscribed) 
=m (4 ABC) (tangency) = 65° 
-. m (4 EBC) = m (Z BEC) 
* nA BCE? CH= CE 


(Q.E.D. 1) 


(Q.E.D. 2) 
- m (BC) =2 m (4 A) =2 x 30° = 60° 
© m(4E)= 1 [m (&D) - m ($C)] 
^ 50° = + [m (AD) - 60°] 
`. 100° = m (D) - 60° 
Sm (ÁD) = 160° (First req.) 
* m(Z AFD) = + [m (AD) +m (BC)] 
-.m(Z AFD) = + [160° + 60°] = 110° 
j (Second req.) 


2 North Sinai ff 
w 


Me (2a (3b (a) (s) Be 
a 
[a]: AB CD; MW LAB; MH L CD 
< MX = MY 
27° MW =MHer 
^n WX = HY 
[b] - CD/ BA 
-. AC S BC 
>‘: AB is a diameter of the circle 
~. m (Z ACB) = 90* 
In AABC: ~. m(Z B)e m (Z A) e 180799" = 45° 


(Q.E.D.) 
Jm (AC) =m (BC) 
(First req.) 


(Second req.) 


[5] 
[a] State by yourself. 
[b] - D is the midpoint of BW 
- MD L BW 
^. m (4 WDM) = 90° 
» AC isa tangent to the circle 
- ACL BC z. m (4 ACM) = 90° 
=. m(Z WDM) + m(Z ACM) = 180° 
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FET GET Aj) rad Zp (sedia mil edge) ga foal! Ha 


x Geometry 


“. The figure ADMC is a cyclic quadrilateral. 
(Q.E.D. 1) 


2's Z CMH is an exterior angle of the cyclic 
quadrilateral ADMC 


^ m(Z CMH) 2 m(Z A) (1) 
>: m(Z CBH) = + m(Z CMH) (2) 
(inscribed and central angles subtended by BC) 
From (1) and (2) : 

^ m(Z CBH) = 3 m (Z A) (Q.E.D. 2) 


[a] m(Z A)= + [m (CH) - m (8D)] 
= 30° = + [80° -m (8D)] 
^. 60° = 80° - m (BD) 
^. m (BD) = 80° — 60° = 20° 
-: BC is a diameter in the circle 
-. m (BC) = 180° 
^. m (DH) = 360° — [180° + 20° + 80°] = 80° 
(The req.) 
' m (Z BDC) (inscribed) 
zmí(Z ABC) (tangency) = 70° 
-: AB » AC are two tangents 
- AB=AC 
-.m(Z ABC) = m (Z ACB) = 70° 
In A ABC: 
-. m(Z BAC) = 180? — (70? + 70°) = 40° 
(The req.) 


EJ 
[a] In A ABD: ~ AB- AD 
-. m (Z ABD) = m (Z ADB) = 30° 
- m(ZA)z 180° —2 x 30? = 120? 
- m(ZA)4* m(Z C)z 120° + 60° = 180° 


^. ABCD is a cyclic quadrilateral. (Q.E.D.) 


We can draw one circle only. 
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> Reasea A 
u 


(ije (8]b (3]a 


[2] 
[a]; AB2 CD; MX LAB; MY L 
“MX =MY 


> MH=MF=r “ HX=FY (Q.E.D.) 
[b] «> m(Z ADB) = + m(AB) = 4 x 110° =55° 
> ^ ABCD is a cyclic quadrilateral. 


- m(Z HBC) 2 m(Z CDB) - m(Z ADB) 
= 30° + 55° = 85° (The req.) 


[a] In A BMC: ~ MB=MCe=r 

- m (4 MCB) = m (4 MBC) = 25° 

<. m(Z BMC) = 180° — (25° + 25°) = 130° 

» m(Z BAC)= 4+ m(Z BMC) 

(inscribed and central angles subtended by BC) 

^. m (£ BAC) = 4 x 130° = 65° (The req.) 
[b] In AABC: ~ AB=AC 

- m (4 ACB) = m (Z ABC) = 50° 

-. m(Z A) = 180° — (50? + 50°) = 80° 

>: m(ZA) +m (Z D) = 80? + 100° = 180° 

-. ABDC is acyclic quadrilateral . (Q.E.D.) 


u 

[a] = MN is the line of centres 

> AB is the common chord 

- AB.L MN ~. m (4 AXN) = 90° 

w The sum of the measures of the interior angles 
of the quadrilateral CDNX = 360° 

- m(Z CDN) = 360° — (125° + 55? + 90°) = 90° 
~ NDLCD 

F3 CD is a tangent to the circle Nat D  (Q.E.D.) 
- AX is a common tangent for two circles 


- m(Z BDA) (inscribed) 
=m (Z BAX) (tangency) 


[b] 


FET GET Ai iy rad Zp cyte mil edge) ga eall Ha 


Answers of Final Examinations > 


»m (Z CHA) (inscribed) 
=m (Z CAX) (tangency) 


" m(Z BDA) =m (Z CHA) 
and they are corresponding angles 


- BD// CH (Q.E.D.) 


[5] 
[a] -- m (BD) =2m(ZC) 
~. m (BD) = 2 x 26° = 52° 
© m(ZA) 2 4 [m CH) - m (8D)] 
2. 40° = + [m (CH) - 52°] 
` 80° = m (CH) - 52° 
*, m (CH) = 80° + 52° = 132° (First req.) 
< m (4 HXC)= + [m (CH) +m (BD)] 
= J [132° + 52°] = 92° 
(Second req.) 
-- AB s AC are two tangents to the circle 
^ AB. SAC 
- m (4 ABC) = m (4 ACB) = 0 —99* .. 55» 
z. m (4 BHC) (inscribed) i 
=m (Z ABC) (tangency) = 55? 
w BCDH is a cyclic quadrilateral. 
~. m (Z CBH) + m (4 CDH) = 180° 
^ m (4 CBH) = 180° — 125° = 55° 
In A BCH: ». m(Z BHC) =m (4 CBH) 
^. CB 2 CH 


D metoun A 


^: 


V X is the midpoint of AB 
- MX LAB 

2 Y is the midpoint of AC 
- MY LAC 


(Q.E.D.) 


+° AB=AC 

.. A MXY is an isoscles triangle. 

- AF // DE » AB is a transversal. 

-. m(Z BAF)2m(Z AED) 
(alternate angles) 


2°. m(Z C) (inscribed) 
=m (Z BAF) (tangency) 


From (1) and (2): «. m(Z C) = m (Z AED) 
-. DEBC is a cyclic quadrilateral. (Q.E.D.) 


“. MX =MY 
(Q.E.D.) 


fa] m(Z D)» 1 m(Z M) 
(inscribed and — angles subtended by BC) 

« m(Z D) = + x 100° = 50° 

» 7^ A ABD is an exterior angle of A BCD 

- m(Z ABD) =m (Z BDC) * m (Z DCB) 

-. m(Z DCB) = 120° - 50° = 70° (The req.) 
s CA and CB are two tangents to the circle. 
 MALAC -. m(Z MAC) = 90° 
MB L BC 

-. m (4 MBC) = 90° 

" m(4 MAC) + m (4 MBC) = 180° 
-. ACBM is a cyclic quadrilateral. 

> ~~ 4 DMB is an exterior angle of it 
-. m(Z DMB)z m(Z ACB) 


[b] 


(Q.E.D.) 


w 


[a] ^ AD is a tangent to the circle. 


ʻ m(Z DAB) (tangency) 
=m (Z ACB) (inscribed) 


-- XY // BC » YC is a transversal. 
" m(ZAYX)=m(Z ACB) 
(corresponding angles) 
From (1) and (2): «. m (4 DAB) =m(ZAYX) 
^. AD isa tangent to the circle passing through 
the points A > X and Y (Q.E.D.) 
[b] - DE // BC 
-M (DB) =m (EC) adding m (BC) to both sides 
2m (DC) =m (EB) 


~. m (4 DAC) =m (Z BAE) (Q.E.D) 
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1 Geometry 


5 | : '- BCDE is a cyclic quadrilateral 


[a] Prove by yourself. - m (4 CBE) + m (Z CDE) = 180° 


z. m(Z CBE) = 180° — 125° = 55° 
In A EBC: .«. m (4 CEB) 2 m (Z CBE) 

^ AB 2 AC -- + CB=CE (Q.E.D.1) 
^ m (Z ABC) = m (4 ACB) = 189 =7" = 550 „`? m(Z ACB) = m (4 CBE) = 55* 


[b] -~ AB » AC are two tangents to the circle 


<- m (Z CEB) (inscribed) and they are alternate angles 
=m (4 CBA) (tangency) = 55° -. AC // BE (Q.E.D.2) 
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Answer the following questions : 


Choose the correct answer : 
(1) The measure of the inscribed angle is «+--+ the measure of the central angle » 
subtended by the same arc. 
(a) half (b) third (c) quarter (d) double 
(2) It is possible to draw a circle passing through the vertices of a +7- 
(a) trapezium. (b) parallelogram. (c) rectangle. (d) rhombus. 
(3) The centre of the inscribed circle of any triangle is the point of intersection of its e7ee7== 
(a) altitudes. (b) medians. 
(c) axes of symmetry of its sides. (d) bisectors of its interior angles. 
(4) If the two circles M and N are touching internally » the radius length of one of them = 3 cm. 
and MN = 8 cm. » then the radius length of the other circle = «+--+ cm. 
(a) 12 (b) 11 (c) 6 
(5)In the opposite figure : 
If E € BC , CX bisects Z DCE 
m(ZXCBE)-62. 
s then m (4 A) 


(a) 62° (b) 118° (c) 56° (d) 124° 
(6) In the opposite figure : 
If C is the midpoint of AB 
» then AB .............., 2AC | 
(a) « (b) > (c) z (d)= C Á 


B [a] In the opposite figure : 
If E is the midpoint of XY 
»m (Z EMN) = 130° 
» then find : m (Z C) 
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[b] In the opposite figure : | | 
If AB » AC are two tangents to the circle at B ; C 
əm (4 D) z 70? | CBz CD 
(1) Find : m (Z A) 

(2) Prove that : BD // AC 


XB// CY »MA 1 XC 
»MD L BY 
Prove that: MA=MD 


[bj] In the opposite figure : 
CE L AB 5 AD Ha BC and intersects the circle at X 
Prove that : 


LJ 
CO AEDC is a cyclic quadrilateral. à AO ^ 
(2) CB bisects Z ECX SS 


[4] [a] In the opposite figure : » 
ifm (Z DEF) = 115? 
» then find : m (2 DMF) 


[b] In the opposite figure : 
Inscribed circle of the triangle ABC touches 
its sides at X » Y and Z 
If AX z3cm.» XB = 4cm. s AC = 8 cm. 
Find : The length of BC 


nou oe 
ABf|CD- JE! ; m (4 C) - 25? 
m (Z E) = 40? 
Find : m (Z ADC) 


. Geometry 
[b] In the opposite figure : 
AB is a diameter in the circle M 
,CF isa tangent to the circle at C 
, DF 1 AB and intersects BC at E 


Prove that : 
(1) ADEC is a cyclic quadrilateral. 


(2) A FCE is an isosceles triangle. 


EU Alexandria Governorate - 


Answer the following questions : 


EB Choose the correct answer from those given : 


(1) The two opposite angles in the cyclic quadrilateral are ............... 


(a) equal. (b)supplementary. (c) complementary. (d) alternate. 
(2) The opposite figure represents a semicircle its centrc is M 
and its radius length is r length unit» KON 
then the area of the opposite figure = c square units. M 
(a) 2 TU r (b) JU r (c) Ur? (d) mr 
(3) In a regular hexagon » the measure of the angle of its vertex equals ............... | 
(a) 60? (b) 108? (c) 120* (d) 135? 


(4) If AB is a line segment » then the number of circles can be drawn passing through 


A and B equals ............... 


(a) | (b) 2 (c) 3 (d) an infinite number. 
(5) In the opposite figure : D 
The length of AB = 00e cm. 
(a) 10*[3 (b) 10 E 
(c) 5 (d) 543 : C 
C 6m. B 


(6) The inscribed angle which is opposite to the minor arc in a circle is nodis 


(a) acute. (b) right. (c) obtuse. . (d)reflex. 


a [a] In the opposite figure : 
AB - AD 
m(Z ABC) = 20° 
m (Z ADB) = 70° 
Find : m (Z C) »m (4 BDC) 
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. [b] In the opposite figure : _ &, 
m (Z BAC) =m {4 BDC) = 90° © m D 


A 

udis: VM A 
s H is the midpoint of BC and m (4 AHD) = 48° LAIN 
(1) Prove that : ABCD is a cyclic quadrilateral. 728 - AS 


C H B 
(2) Find : m (7 ABD) 
eir [a] In the opposite figure : | n 
A circle M of circumference 44 cm. SK 
» AB is a diameter » BC is a tangent at B 
and m (Z ACB) = 30° 
Find : The length of BC (x = 22) B 7t 
| Á 
[b] In the opposite figure : E 
IfM isa circle » m (Z A) = 48? 
Find : m (BD the major) D 
: Su i 
14 | [a] In the opposite figure : 
AD is a diameter in a circle M E 
, CA and CB are two tangents to the circle M 5 
touch it at À and B respectively. S 
Prove that : m (Z DMB) = m (Z ACB) MEN: C 
[b] In the opposite figure : | l 2: 
ABC is a triangle in which AB = AC H^ 5 
; BC is a chord in the circle M 
»if AB and AC cut the circle at D and H respectively. 
Prove that : m (DB) zm (HC) C B 


I5] [a] In the opposite figure : 
M and N are two congruent circles 
: AB z CD 
Prove that : The figure MXYN is a rectangle. 


l Geometry ; 
[b] ABCD is a quadrilateral inscribed in a circle » H is a point outside the circle 
and HA and HB are two tangents to the circle at A and B » if m (Z AHB) = 70° 

and m (Z. ADC) = 125° » prove that : 

(DAB =AC 

(8) AC is a tangent to the circle passing through the points A .B and H 


Bey El-Kalyoubia Governorate 


Answer the following questions : 


Choose the correct answer : 


(1) If the area of the circle is 9 IU cm? » then its radius length = -------+ cm. 
(a) 9 (b) 2 (c) C- 3) (d) 3 

(2) The number of symmetric axes of a square 2-7 
(a) | (b) 2 (c)3 (d) 4 


(3) If M is a circle of a diameter length equals 14 cm. » MA = (2 X + 3) em. 
where A lies on the circle s then X 2-77 
(a) 5 (b)3 (c) 2 (d) 1 
(4) The raito between the measure of the inscribed angle and the measure of the central 


angle subtended by the same are = eren 


(01:2 (b)2:1 (c)1:1 (d)1:3 

(5) If ABCD is a cyclic quadrilateral and m (4 B)= t m (Z D) »thenm(Z B) S eceeeeen 
(a) 90* (b) 60° (c) 120° (d) 180° 

(6) If the figure ABCD ~ the figure XYZL » then m (4 B) = m (Lem ) 
(a) X (b Y (c) Z (DL 

[a] In the opposite figure : A 

Two concentric circles at M /\ 
, m (Z ABE) = m (Z AEB) , 
Prove that : CD = ZL ; 
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[b] In the opposite figure : 
ABisa tangent to the circle M 
» m (Z A) = 40? 5 
Find with proof : m (Z BDC) 


Gl [a] Using your geometric tools 5 draw AB with a length of 4 cm. » then draw a circle 
passing through the two points A and B whose radius length is 3 cm. 
What are the possible solutions ? (Don’t remove the arcs) 
[b] In the opposite figure : 
AB is a diameter in the circle M B A 
: X is the midpoint of AC and XM intersectin g 
the tangnet of the circle at B in Y 
Prove that : The figure AXBY is a cyclic quadrilateral. 


W [a] In the opposite figure : 
XY and XZ are two tangents to the circle 
at the two points Y and Z » m (Z. X) = 40? 
mq D) = 110° 
Prove that : m (4 ZYE) = m (7 ZEY) 
[b] In the opposite figure : 
m (Z E) 240? m (Z C) = 25° 
Find with proof : 
C) m (Z ADC) (2) m (AC) 


(5) [a] In the opposite figuré : 
AD is the tangent to the circle M at A 
sm (Z DAC) = 130° 
Find with proof : m (4 B) 


[b ABCD is a quadrilateral drawn in a circle 5 E € AB EZ AB 
>m(AB)=110° , m(Z CBE) - 85? 
Find with proof : m (7 BDC) 


. Geometry 
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Answer the following questions: ( Calculator is allowed) 


a Choose the correct answer from those given : 


e [a] In the mus heute: 


(1) The two tangents which are drawn from the two endpoints of a diameter of 


a circle ate «osos 
(a) parallel. - (b) perpendicular. (c) coincide. (d) intersecting. 
(2) The number of the axes of symmetry of the semicircle ............... the number of the 


axes of symmetry of the isosceles triangle. 


rd (b) < (c) = (d) z 
(3) In the opposite figure : ; p. 
AB// CD »m(Z AWC) = 40° » B S 
then m (Z DEB) = 7 F 
(a) 50° (b) 40° 
D b — C 
(c) 30° (d) 45° K 


(4) A circle » its radius length (2 X + 6) cm. and the straight line L is at distance (X + 2) cm. 
from its centre where X» 0 s then Lis see 


(a) outside the circle. (b) a tangent to the circle. 

(c) a secant to the circle. (d) passing through the centre. 
(8) If the straight line AB N the circle M - A Bj 

sihen AB N the surface of the circle M = s 

(ay [AB] (b) AB (c) AB (d) BA 
(8) In the opposite figure : 

CD 23cm. s MC L AB 

s D is the midpoint of MA 

then the area of the circle M = re Jt cm* 


() 3 (b) 6 (c) 9 (d) 36 


AB and AC are two chords equal in length at the circle M 

, X is the midpoint of AB 

, Y is the midpoint of AC » m (4 A) = 70° 

(4) Find : m (4 DME) (2) Prove that : XD = YE 


(108) 
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[b] In the opposite figure : 
AB is a diameter in the circle M 
, AB N CD = {E} «m (Z E) = 30° »m (AC) = 80° 
Find : m (CD) 


[3] [a] Complete : The measure of the inscribed angle equals ............... the measure of the 
[b] In the opposite figure : 

M is a circle » m (4 MAB) = 50° 

Find : m (Z C) 


PAM tN 


E [al In the opposite figure : 
m (Z ABE) = 100° 
»m(Z CAD) = 40° 


Prove that : A DAC is an isosceles triangle. 


[bi In the opposite figure : 
AB and AC are two tangent-segments 
to the circle at B and C 


»m(ZA)z50? »m(Z D)= 115° 


[b] In the opposite figure : 
ABC and DCE are two equilateral triangles 


; E is the midpoint of BC , AE N BD = {wh 

(1) Prove that : AC isa tangent-segment to the circle 
which passes through the vertices of A CED 

(2) Prove that : CDWE is a cyclic quadrilateral. 


(3) Find : The centre of the circle which passes 


through the vertices of the quadrilateral CDWE 


Geometry 


5 El-Monofia Governorate 


ome 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 
(1) In the opposite figure : 

HEDA ; AO bisects Z HAB 

m (4 HAO) = 55° 

s then m (Z C) = eene 

(a) 55? (b) 75° (c) 110° 
(2) In the opposite figure : 

- If the side length of the square ABCD = 7 cm. 
and the side length of the square XYZL = 3 cm. 


» then the area of the shaded part = 7 cm? 
(a) (7 - 3) (b) 4 (7 - 3) 
(c) (7-39 (d) 7^ — 3°) 
(3) If AB N the circle M = {A 5B} » then AB N the surface of the circle M = +s 
(a) AB (b) AB (o) {A B] (d) AB 


(4) In the opposite figure : 

Two concentric circles with centre M 

» the radii lengths of them are 6 cm. and 3 cm. 

ifm (AB) = 60° » then m (DC) cete 

(a) 60° (b) 30° (c) 120° (d) 40* 
(5) If MA and MB are two perpendicular radii in a circle M and the area of triangle 


AMB = 8 em? » then the length of radius of this circle = +--+ 


(a) 8 cm. (b) 16 cm. (c) 4 cm. (d) 2 cm. 

(8) In the opposite figure : P 
CA=CB,CX 1 AB 
AB =2 CX 
s then m (ZA) = eree B X A 
(a) 30° (b) 60° (c) 90° (d) 45° 


E 
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B [a] In the opposite figure ; | i ME" 
| ABCD is a quadrilateral inscribed in the circle M 
,ME AB CB -CD 
m (Z BCD) = 120° 


Find : (4) m (Z A) ! (2)m(ZD) 


[b] In the opposite figure : 
If m (HC) = 100° , m (BD) = 30° z 
Find : m (Z A) 


> 


Two concentric circles at M 
» AB and AC are two tangents to the smaller circle 
:m (Z. A) = 70? 
(1) Find : m (Z DMH) 


(2) Prove that : AB = AC 


Ib] In the opposite figure : 
Two intersecting circles at A and B » m (4 C) = 70? 
(1) Find : m (4-0) 
(2) Prove that : CD // HO 


: draw BC and draw MD L AC and cut it at D 
(1) Prove that : MD // BC 
(2) Porve that : The length BC - the length of the radius of this circle. 

[b] In the opposite figure : 

AB is a diameter in the circle M 

:m (Z B) = 40? DH is a tangent at D 
DH/BC | 
Find : m (DC) 


Find the value of X if A is located outside the circle. 


Geometry 


[b] In the opposite figure : 


AB is a diameter of the circle M » H is a midpoint of a chord AC 


; BD is a tangent to the circle at B 


, HM cuts the circle at X » porve that : 


" (O0 MHDB is a cyclic quadrilateral. 
(2) m (Z BAX) = + m (Z D) 


(3) ABisa tangent to the circle passing through the points B > C and D 


rm El-Gharbia Governorate 


Answer the following questions : 


(GB) Choose the correct answer from those given : 


(1) If the Jength of a diameter of a circle is 8 cm. and the straight line L at a distance of 4 cm. 


from its centre » then Lis 7 
(a) a secant to the circle at two points. 
(c) a tangent to the circle. 
(2) In the opposite figure : 
If M is the centre of the circle 
m (Z BMD) = 110° 
s then m (4 C) = m 
(a) 70° (b) 110? 
(3) In the opposite figure : 
AB is a tangent of the circle M 
» then m(Z ABC) = reesen 
(a) 120° 
(c) 90° 


(b) lying outside the circle. 


(d) an axis of symmetry to the circle. 


N O A 
(c) 125° (djsse B 
: B 
VU. 
(b) 110? 
(d) 30° 


(4) The centre of the inscribed circle of any triangle is the intersection point aen 


(a) its medians. 

(c) the symmetric axes of its sides. 
(5) In the opposite figure : 

m (AC) = 50° 5 AB // CD 

.thenthe value of y = 

(a) 5° 

(c) 15° 


(112) 


(b) its heights. 


(d) bisectors of its interior angles. 


(b) 10° 
(d) 20° 
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(©) In the opposite figure : 
MX = MY ;m (7. B) = 50? 
s tben mM (Z A) = esee 


(a) 50° (b) 60° — (c) 70° 


(2) [a] In the opposite figure : 
AB is a chord in the circle M 
CM AB BC AM = (E) : 
Prove that : BE> AE 
[b] In the opposite figure : 
AB and BC are two chords in the circle M 
» its radius of length 5 cm. » MD L AB and cuts AB 


at D and cuts the circle at E » X is midpoint of BC 
: AB = 8 cm. and m (Z. ABC) = 56? 
Find : (3) m (4 DMX) (2) The length of DE 


m (Z ABE) = 100? 

im (Z CAD) = 40? 

Prove that : m (CD) =m (AD) 
[b] In the opposite figure : 

AB is a chord in the circle M V 

» AC bisects Z BAM and cuts the circle M at C 

> D is midpoint of AB / i 

Prove that : DM | CM 


E [a] In the opposite figure : 


CBN ED={A}.m(ZA)=40° 


s DCN BE = [X] m (Z BCD) = 26° 


Find : 4) m (CE) (8) m (4 EXC) 


{Se c \Nafpgalac! Y/ (ual S) lal - sab, yalsei [113] 


Geometry 

[b] In the opposite figure : | 
XY and XZ are two tangents to the circle 
from the point X » m (Z X) = 40* 
;m(Z D) - 110 
Prove that : m (ZDE) =m (ZY) 


(Œ [a] In the opposite figure : 
ABC is a triangle drawn in a circle 


5 BX L AC , AY L BC cuts it at Y and cuts the circle at Z 
Prove that : 


(1) ABYX is a cyclic quadrilateral. B 
(2) BC bisects Z XBZ 


[b] In the opposite figure : 
ABC is a right-angled triangle at A 
»AC=3 cm. » BC = 6 cm. 
»m(Z BAD) = 60° 
Prove that : 


AD isa tangent to the circle passing through the vertices of the triangle ABC 


7 El-Dakahlia Governorate 


Answer the following questions : (Calculator is allowed) 


EB [a] Choose the correct answer from the given answers : 


(1) M and N are two circles of radii lengths 9 cm. » 4 cm. » MN = 5 cm. 


> then the two circles are oe 
(a) intersecting. (b) touching internally. 
(c) touching externally. (d) distant. 

(2) The centres of all circles passing through the points A and B lie on ............... 
(a) AB (b) midpoint of AB 
(c) the symmetry axis of AB (d) the perpendicular to AB from B 


(3) The measure of the inscribed angle which is drawn in a semicircle equals ............... 


(a) 180* (b) 90* (c) 45° (d) 100° 


[114 | 
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[b] In the opposite figure : 
ABisa diameter in the circle M 
m (Z D) = 30? » m (Z ACE) = 50° 


D 
(1) In the opposite figure : 
CB and CD are two tangent-segments at B and b cá 
:m(Z C)z 70° 
ə then m (DB the minor) = eere ü 


(a) 180° (b) 90° (c) 100° (d) 110° 

(2) AB and CD are two equal chords in length in the circle M » X and Y are the two 
midpoints of AB and CD respectively » MX —3 cm. » then MY = evene cm. — 
(a) 3 (b) 6 (c) 3 (d) 4 

(3) The length of the arc which represents 4 of the circle equals ............... 
(a) 4TUr (b 2r (c) Ur (d) J- xr 

[b] In the opposite figure : du Ue 

AB and AC are two tangent-segments to the circle M at B and C 

» AB // CD » m (4 BMD) = 130° 4 

(1) Prove that : CB bisects Z ACD . 

(2) Find by proof : m (Z A) " B 


E [a] Using the geometric tools » draw AB with len gth 6 cm. » then draw AC 
where m (Z CAB) = 60? » draw the circle that passes through the points A » B 
and its centre lies on AC and calculate the length of its radius (Don't rcomve the arcs). 
[b] In the opposite figure : 
M and N are two intersecting circles at B and C 
SA€MN 
Prove that : BD = CE 


El [a] In the opposite figure : 
OBisa tangent-scgment to the circle M at B 
; AB is a diameter » D is the midpoint of AC 
Prove that : 
CD DOBM is a cyclic quadrilateral. 
(2) m (Z AOB) z2 m (Z BAE) 


Geometry 


bj In the opposite figure : | X 
XY is a diameter iri the circle ^E a 

, EO is a chord in it » where XY // EO D cil 

m (Z D) « 70? DM 
Find : m (EX) i Y 


a [a] In the opposite figure : 


A 
AE 2 AC ; AD bisects Z BAC Gi 


C 
Prove that : EBDO is a cyclic quadrilateral. O 


[b] AB is a diameter in a circle » AC is a chord in it » m (Z CAB) = 30° 
» draw AC to cut the tangent to the circle at B at D. 
Prove that : BA touches the circle passing through the vertices of the triangle BCD 


Ismailia Governorate 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
(4) A circle its radius length is 5 cm. » then its circumference = +--+ cm. 
(a) 5 IU (b) 7 Jt (c) 10 7t (d) 25 Xt 
(2) We can draw a circle passes through the vertices of ............... 
(a) rectangle. ' (b) rhombus. (c) trapezium. (d) parallclogram. 
(3) The number of axes of symmetry of the circle 2 v77eese 
(a) one axis. . (b) two axes. 
(c) three axes. (d) an infinite number of axes. 
(4) M is a circle with radius length r » MAL straight line L where MA NL={A} 
If MA >r s then Lis ............... 
(a) a tangent to the circle. i (b) a diameter in the circle. 
(c) outside the circle. (d) a secant to the circle. 
(5) In the opposite figure : 
Two concentric circles. 
If the lengths of their radii are 2 cm. and 5 cm. 


T a MN 


(a) 2 (1 OE (3 


116 
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(6) The sum of measures of the interior angles of the quadrilateral = -----.----- 


(a) 90* d (b) 180^ — (6) 270° (d) 360° 


(2) [a] In the opposite figure : 
ABCD is a cyclic quadrilateral in which 
m (Z A) = 120° , BÉ bisects Z HBC 
sm (Z EBC) = 65? 


Find with proof : (4) m (Z C) (22m (4 D) 
[b] In the opposite figure : 


M is a circle 5 AM = AC = BC 
Prove that : 


AB is a tangent to the circle at A 


Lorx C ——— MÀ ———— PUO a U“ 


[a] In opposite figure : 
X is the midpoint of AB MN (Y EC - [Y] 
(1) Prove that : CXMY is a cyclic quadrilateral. 
(2) Find : The dene of the circle which passes through 
the vertices of the figure CXMY 


[b] In the opposite figure : 


AB » AC are two tangents to a circle 


» ED is a tangent to the circle at H such that AE = 10 cm. 


»>EH=3cm. » AD = 9 em. 


Find : The length of ED 


[a] In the opposite figure : 
ME LAB, MH L CD. 
E] EX = YH 


Prove that : AB = CD 


[b] Using geometric tools. Draw AB its length is 6 cm. » then draw a circle passing 
through the two points A » B and its radius length is 3 cm, 


How many circles can be drawn ? 


Geometry 
(GB [al In the opposite figure : | 
AB and AC are two tan gent-segments drawn from A 
» m (Z AMB) = 70? 
Find : (12m (7 ABC) (2) m (Z ACD) 


[b] AB and CD are two equal chords in length in a circle 
»AB(CD={E} »m (AD) = 50° 
(4) Prove that: m(AD)=m (BC) Æ Find : m (Z AED) 


Suez Governorate . 


Answer the following questions : (Calculator is allowed) 


Ej Choose the correct answer from those given : 
(1) In the opposite figure : 
ABisa tangent to the circle M 
»MB=6cm. AB = 8 cm. 


> then AM = «ee cm. 
(a) 5 (b) 10 (c) 12 (d) 13 

(2) If the two circles M and N are touching externally » the radius length of one of them is 5 cm. : 
and MN = 9 em. ; then the radius length of the other circle equals ............... cm. 
(a) 4 (b) 5 (c)9 


(3) In the opposite figure : 
If m (AC) = 50° » m (BD) = 110° 


> then m (Z B) 2 ee o 

(a) 60 (b) 50 

(c) 40 (d) 30 
(4)A circle can be drawn passing the vertices of a eseese 

(a) rhombus. (b) rectangle. (c) trapezoid. (d) parallelogram. 
(5) In the opposite figure : D 

ABCD is a cyclic quadrilateral » m (Z D) = X? »(Z B)=2 X° 

s then X = eee x 

(a) 120° (b) 100° 

(c) 60° |. (d)50* 

C B 
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(8) In the opposite figure : 
in a circle M » AB // CD 
m (Z BMD) = 80° 
»then m (AC) = sss 

(a) 20° (b) 40? l (c) 80° (d} 160° 


ABC is an equilateral triangle drawn inside a circle M 
Find : (1)m (4 BAC) (2)}m (4 BMC) 


[b] In the opposite figure : 
AD is a diameter of the circle M 


»ABisa tangent touches it at A ax 
» m (Z ABC) = 50° i ST 


s E is the midpoint of DC 
Find with proof : m (2 AME) 


m ————— RN I o e aaaea e areara 


[a] In the opposite figure : 
m (4 ABE) = 100° 
:m (Z CAD) = 40° 
Prove that : ADC is an isosceles triangle. — 


[b] In the opposite figure : 
AB » AC are two tangents to the circle at B » C 
m (Z D) = 70? 
Find : (4) m (Z ABC) (22m (Z A} 


C ial In the opposite figure : 
M is a circle with radius length 7 cm. 
sm (Z AMB) = 120? 
Find : The length of (AB) (t = 22.) 

[b] in the opposite figure : 

m (Z BDC) 290? m (7 ACB) = 30° 
;mí(Z ABC) = 60° 
Prove that : N 
The points A » B » C and D have one circle passing through them. € B 


Bus [a]] In the opposite figure: 
Triangle ABC is inscribed in the circle M >in which. 
m(Z B)2m(Z Oo» D is the midpoint of AB 
‚ME L AC 
Prove that : MD = ME 


[b] In the opposite figure : C 
AB is a diameter of the circle M 


im(Zz C)- 50? 
ë ; en Na 


Find with proof : m (7. CAE) | 


Port Said Governorate 


Answer the following questions: 
Choose the correct answer from those given : 


CD In the opposite figure : 
If m (Z CBD) = 50° 


s then m (Z AMD) = +--+ 
(a) 40° (b) 50° 
(c) 80? (d) 100° 


(2) À circle with diameter length (2 X + 5) cm. ; the straight line L is distant from its 
centre by (X + 2) cm. where X > 0 ; then the straight line is ............... 


(a) a secant to the circle at two points. — (b) lying outside the circle. 


(c) a tangent to the circle. (d) an axis of symmetry to the circle. 

(3) In the opposite figure : ED 
If AB is a diameter in circle | F C 
» m (AC) = m CD) = m (DE) = m (EP) = m (FB) B A 
s then m (Z DXE) = e 
(a) 72° (b) 54° (c) 36° (d) 18° X 

(4) M and N are two intersecting circles their radii lengths are 5 cm. 52 cm. » then MN € eeste 
(a) [3 » 7[ (b) ]3 »7[ (c) ]8 +7] (d) [3 » 7] 
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(5) In the opposite figure : 
If m (Z. BAD) = 120° 
s then m (Z CBD) = +e . C 
(a) 15° (b) 30° (c) 45° (d) 60? 


(6) The number of all common tangents drawn to two distant circles equals ............... 


(a) 4 (b) 3 (c) 2 (d) 1 


[a] Using the given data in the opposite figure : 
(1) Prove that : DE // CB 
(2) Find : DE 


[b] In the opposite figure : 
m (Z A) = 40? » m (BD) = 60° 
and m (BC) = m (DE) 
Find with proof : 
m ls and m (BC) 


E [a] Using the given data i in the opposite figure : 
Prove that : 


ABCD is a cyclic quadrilateral, 


[b] ABCD a parallelogram in which AC = BC 


Prove that : CD is a tangent to the circumcircle of the triangle ABC 


c [a] In the apposite flsuie : 
AB is a chord in the circle M 
; CM // AB BCN AM - [E] 
Prove that : BE» AE 
[b] In the opposite figure : 
AB and AC arc two tangents to the circle M 
touch it at B and C respectively and m (4. BAM) = 25? 
(1) Prove that : MA bisects (4 BMC) 
(2) Find : m (7 BMC) 


(3 ce Jagole] ¥/ (Gal S) otl - chab yala | 121 | 


| : Bial m the opposite figure Doc 
| The two circles M and N intersect at A and B 
+ CD is a chord in the circle M cuts MN at E 
sif E is the midpoint of CD 

Prove that : AB // CD 


[b] ABCD is a square » AX bisects Z BAC and intersects BD at X 


and DY bisects Z CDB and intersects AC at Y 
Prove that : AXYD is a cyclic quadrilateral. 


T Damietta Governorate 


. Answer the following questions : (Calculator is allowed) 


Choose the correct answer from the given ones : 


(1) ABC is a triangle having one symmetric line and its side lengths are 10 


s5 and X em. »then X 2 overe cm. 
(a) 5 (b)8 (c) 10 (d) 12 
(2) If the two circles M » N are touching internally » the length of one radius of them is 
3cm. MN = 8 em. » then the length of the radius of the other circle is -----.------ cm. 
(a) 5 (b) 11 (c) 6 (d) 12 


(3) H the ratio between the measures of the angles of a triangle is 2: 3: 4 » then the 
measure of the greatest angle is -.--.--+---. 


(a) 40° (b) 90° (c) 45° (d) 80° 
(4) In the opposite figure : 
M is a circle » m (4 MBC) = 32? 


> then m (BC the minor) = eee 


(a) 116° (b) 23° (c) 58? (d) 64? 

(5) A rectangular picture its length is 60 cm. and its width is 40 cm. We need to make 
a wooden frame its width is 5 cm. » then its total area is esee- cm? 
(a) 3050 (b) 3500 (c) 2925 (d) 3250 A 


(6) In the opposite figure : 
m(ZA)=X°sm(ZC)=2X° 
5 then ere eee D 
(a) 60° (b) 50° (c) 80° (d) 20° C 
122 | 


Final Examinations 


B [a] A » B are two Tm where AB- 6 cm. »draw a circle of radius length 5 cm. and passes 
through the two points A > B 


Find : (4) The number of circles can be drawn. 
(2) The distance from the centre to AB by proof. 
[b] In the opposite figure : 
M > N are two intersecting circles at A B » MN N AB = Yi 
AB — AC + if X is the midpoint of AC 
Prove that : NX - NY B 


Ei AB > AC are two chords in a circle 
If X and Y are the two midpoints of AB ;AC respectively s XY cuts AB 
at D » AC atH 


Prove that : AD = AH 


[b] In the opposite figure : 
AD// BC «m (Z B) 2 74? m (Z DCF) = 53° 
» CF bisects Z DCE 
Prove that : ABCD is a eyes died 


[4| [a] In the ippastié figure : 
AB and AC are two tangent-scgments to the circle M 
» AB// CD » m (4 BMD) = 130° 
Prove that : CB bisects Z ACD 


Ib] In the opposite figure : 
m (Z BAC) = 90° »m(Z DAB) = 60° 
AC 23cm.» BC = 6 cm. 
Prove that : | 


€ cm, B 


[5] [ a] In the opposite figure: 


AD and BE are two equal chords in length in the circle 
AD BE={c} 
Prove that : CD = CE 


[b] In the opposite figure : 
Two intersecting circles at A and B- 
CD passes through the point B and intersects 


the two circles at C and D 
Prove that : AFXE is a cyclic quadrilateral. 


Answer the following questions : (Calculator is allowed) 


[a] Choose the correct answer from those given : E 
(1) In the opposite figure : | 
If m (AC) = 30° , AB // CD 
s then m (Z BED) = ese B A 
(a) 10? (b) 15? (c) 30° (d) 60° D C 
(2) The two tangents drawn from the two ends of a diameter of a circle are ............... 
(a) parallel. (b) equal in length. (c) congruent. (d) intersecting. 


(3) M and N are two intersecting circles their radii lengths are 5 cm. »2 cm. 


s then MN & 
@)]3>7[ — efl (e) ]3 +7] (d) [3 7] 
[b] In the opposite figure : 
AB ; AC are two chords in the circle M > e 
D » E are the two midpoints of AB, AC respectively | E 


and m (Z BAC) = 65? 
Find : m (Z DME) 


[a] Choose the correct answer from those given : 
(1) In the opposite figure : 
AB is a tan gent to the circle M 
sif MB = 5 cm. s AC = 8 cm. » then AB = eererree cm. 
(a) 5 (b) 10 (c) 12 


(8) The centre of the circumcircle of any triangle is the point of intersection of ............... 


(a) the interior bisectors of its angles. (b) the exterior bisectors of its angles. 
(c) its heights. (d) thc symmetric axes of its sides. 
(3) The measure of the arc which represents i the measure of the circle equals ............... 


(a) 60° (b) 90° (c) 120° (d) 240? 
Ja 
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[b] In the opposite figure : 
M and N are two intersecting circles at A and B 
»CEBA ,D Ethe circle N 
:m(Z MND) = 125? and m (4 BCD) = 55? 
Prove that : CD isa tangent to the circle N at D 


[a] State three cases of the cyclic quadrilateral. 


[b] ABCD is a quadrilateral in which AB = AD » m (Z ABD) = 30? and m (4 C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 


[a] Prove that : The two tangent-segments drawn to a circle from a point outside it are 
equal in length. 
[b] In the opposite figure : 
AB and AC are two tangent-segments to the circle M 
» AB // CD » m (Z BMD) = 130° 


(4) Prove that : CB bisects Z ACD 
(2) Find : m (Z A) with proof. 


[5] [a] In the opposite figure : 
AB(|CD - (E] SEA- ED 
Prove that : EB = EC 


[b] In the opposite figure : 


AB is a diameter of a circle M » C C the circle fL 2S N 
-m (Z CAB) = 30? , D is the midpoint of AC ,DB(1AC- iE] B L^ SN 


A 
(4) Find : m (Z BDC) » m (Z ABD) with proof. C. 
(2) Prove that : A ABE is an isosceles triangle. 


Answer the following questions : (Calculators are permitted) 


[1] Choose the correct answer from those given : 
(1) The distance between the two points (6 > 0) s (—4 »0) equals NM .. length units, 
(a) - 10 (b) 10 (c) 2 (d) 24 


Geometry 


(2 If the length of a Jonek of a circle is 7 cm. » and the straight i line L ata distance of. 
3.5 cm. from its centre » then L is ............... 


(a) a secant to the circle at two points. — (b) lying PETA the circle. 


(c) a tangent to the circle. (d) an axis of symmetry to the circle. 

(3) If AB is a diameter of a circle » where A (3 5-5) B (5 +1) » then the centre of the 
circle 18:25:55 ozn 
(a) (4 » — 2) (b) (4 » 2) (c) (2 52) (d) (8 »— 2) 


(4) The inscribed angle which is opposite to the minor arc in a circle is .............. 
(a) reflex. (b) right. (c) obtuse. (d) acute. 

(5) It is possible to draw a circle passing through the vertices of a ............... 
(a) trapezium. (b) rhombus. (c) parallelogram. (d) rectangle. 

(8) The number of tangents can be drawn from a point lies on a circle equals 


resins ed] nan 


(a) one. (b) two. (c) four. (d) infinite number. 


(EB [a] In the opposite figure : 
ABC is a triangle drawn inside a circle of centre M 
MD LAC ME L AB 
» BC = 8 cm. 
(4) Prove that: DE//CB — (2) Find : DE 


[b] In the opposite figure : 
ABC is a triangle drawn inside a circle  BX | AC E 
AY L BC cuts it at Y and cuts the circle at Z 
Prove that : 
(1) ABYX is a cyclie quadrilateral. B C 
© BC bisects 4 XBZ Z 


Bia [a] In the opposite c 
Two concentric circles of centre M 


;EC is a tangent to the greater circle 

» EB cuts the smaller circle at A > B 

; D is the midpoint of AB and m (Z. CED) = 40° 
Find with proof : m (4 DMC) 


[b] AB 5 CD are two parallel chords in a circle M > E is the midpoint of AB; 
EM is drawn to cut CD at F Prove that : FC = FD 
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(ZB [a] In the opposite figure : 
MC) AB={Cc},MC.LAB 
» MC intersects the circle at D 
m (Z. MAB) = 20° 
Find : (1) m (AD) | (2) m (Z DEB) 
[b] In the opposite figure : 
AB is a diameter of a circle M 
»CFisa tangent of the circle at C and DE LAB 


Prove that : (4) ADEC is a cyclic quadrilateral. 
(2) FE =FC 


(EB [a] Find the measure of the arc which represents + its circle 5 then calculate the length of 


this arc if the length of the radius is 7 cm. (n = 2) 
[b] In the opposite figure : 


AB ; AC are two tangents to the circle at B «C 
and m (Z. A) = 40? 
Find with proof : m (Z D) 


(A El-Fayoum Governorate 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer from those given : 


(1) If the straight line L is a tangent to the circle of diameter 8 cm. ; then the distance 


between L and the centre equals ............... cm. 
(a) 3 (b) 4 (c) 6 (d) 8 

(2) The angle whose measure is 50° complements an angle of measure ............... 
(a) 90* (b) 130* (c) 50* (d) 40* 

(3) The inscribed angle which is opposite to the minor arc in a circle is ............... 
(a) reflex. (b) obtuse. (c) right. (d) acute. 

(4) ABC is a triangle in which AB = AC 5m (Z C) = 40? 5 then m (Z A) S e 
(a) 40* (b) 80* (c) 100* (d) 120° 

(8) The number of the symmetry axes of square is ............... 
(a) | (52 (c) 3 (d) 4 


Ey es v Geometry. = Br 
— (&Inthe opposite figure : 
In the circle M » if m (Z AMC) = 140° 
s then m (Z ADC) = oie 
(a) 40° (b) 70° (c) 110° 


[a] In the opposite figure : 
Triangle ABC is inscribed in circle M >in which : 
m (Z B) =m (Z C) » X is the midpoint of AB 
MY LAC 
Prove that : MX = MY 
[b] In the opposite figure : 
E CAB EG AB »m (B) = 110° 
m (4 CBE) = 85? 
Find : m (Z. BDC) 


[a] In the opposite figure : 
AC is a diameter in a circle M » B Ethe circle M 
m (Z BAC) = 40° 
Find : m (Z CBM) 


[b] In the opposite figure : 
ABC is an inscribed triangle inside a circle 
, XY // BC 
Prove that : m (Z XAC) =m (4 BAY) 


[a] In the opposite figure : 
M and N are two intersecting circles at A and B » C EBA 
» D € the circle N and m (4 MND) = 125° 
sm (4 BCD) = 55° 


Prove that : CD isa tangent to circle N at D 
[b] In the opposite figure : for 
AB and AC are two tangent-segments to the circle M D Ssi 
» AB // CD » m (Z BMD) = 130° VN 
(1) Prove that : CB bisects Z ACD (2) Find : m (Z A) 
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[a] In the opposite figure TE E l : | A 
. ABC is a triangle in which AB = AC 
»BX bisects Z B and intersect AC at X . 
» CY bisects Z C and intersect ABat Y M 
Prove that : BCXY is a cyclic quadrilateral | 
and prove that : XY // BC C B 
Ib] ABC isa triangle inscribed in a circle 5 AD is a tangent to the circle at A 
>X GAB Y € AC where XY // BC Prove that : AD is a tangent to the circle 
passing through the points A » X and Y 


a 


Beni Suef Governorate 
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Answer the following questions : (Calculator is allowed) 


(a) Choose the correct answer from those given : 
CD It is impossible to draw a circle passing through the vertices of ............... 
(a) a triangle. (ba square. (c) a rhombus. (d) a rectangle. 


(2) If m, and m, are the slopes of two perpendicular straight lines » then ............... 


(a) m, +m, =0 (b) m-m,=-1 (c)m,=m, (d) m, xm,--1 

(3) M and N are two circles touching internally ; their radii lengths are 3 cm. » and 5 cm. 
s then MN zem em. 
(a) 2 (b) 3 (c) 5 (d) 8 

(4) The point of concurrence of the medians of the triangle divides each median in the 
ratio «e from its base. 
(a)2:1 (b) 1:2 (273 (01:3 

(8) The measure of the arc which represents i the measure of the circle equals ............... 
(a) 60° (b) 90° (c) 120° (d) 240° 

(6) The area of the rhombus whose diagonal lengths are 8 cm. and 10 cm. 
equals «e cem? — 
(a) 2 (b) 18 (c) 40 (d) 80 


MX LAB. MY LCD ¿MX - MY 
and AX = 3 cm. 
Find : The length of CD 


l Geometry 


[b] Two concentric circles M > AB is a chord in the larger circle and intersects - 


the smaller circle at C » D » draw ME L AB Prove that : AC = BD 


[3] [a] In the opposite figure : 
In the circle M » m (Z A) = 60° 
, MD 1 BC , MB =6 cm. 
Find with proof : The length of MD 


[b] In the opposite figure : 
AC is a diameter in the circle M 
» AB=AD | 
Prove that : m (BC) =m (CD) 


[a] In the opposite figure : 
AB and AC are two tangent-segments 
to the circle at B and C 
>m(Z ABC) = 65° 
| Find with proof : m (Z A) and m (Z D) 


[b] In the opposite figure : 
ABC is a triangle in which AB = AC ; BX bisects Z B 
and intersects AC at X 
, CY bisects Z C and intersects AB at Y 
Prove that : The figure BCXY is a cyclic quadrilateral. 


A 


a [a] In the opposite figure : 
AD is a diameter in a circle of centre M 
, CA and CB are two tangents to the circle at A » B 
Prove that : m (Z DMB) = m (Z ACB) 
[b] In the opposite figure : 
BA= BC ,m (4 DAC) = 140° 
and m (Z B) = 40° 
Prove that : 
AD isa tangent to the circle passing through 
the vertices of A ABC . 
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Answer the following questions : (Calculator is allowed) 


[1.] Choose the correct answer from those given : 
(1) The two angles A and C in the right-angled triangle at B are ........ EM 
(a) complementary. (b) supplementary. 
(c) adjacent. (d) vertically opposite angles. 


(2) The length of the opposite to the angle of measure 30° in the right-angled 


triangle is e07- the length of the hypotenuse. 
3 
(2 d (b) E (o2 (2 
(3) The area of the rhombus whose diagonal lengths are 6 cm. » 8 cm. is eere cm? 
(232 (b) 14 (c) 24 (d) 48 


(4) The number of circles passing through three non-collinear points is ............... 
(a) 1 (b) zero (c) 2 (d)3 
(8) In the opposite figure : 
In the circle M > 
if m (Z M)-m (Z A)= 50° 
s then m (Z A) 9 eececer 


(a) 40? (b) 50° (c) 100? (d) 130? 
(8) Which of the following shapes is a cyclic quadrilateral ? 
(a) rh ombus (b) rectangle (c) parallelogram — (d) trapezium 
B [a] In the opposite figure : a 
Two congruent circles M and N are intersecting at A and B 


If MA = 10 cm. » AB = I2 cm. 
Find by proof : Thc length of MN 

[b] In the opposite figure : 
BCDH is a cyclic quadrilateral in the circle M 
m(ZD)2 70 , ACCB »m(Zz C)- i m (ZH) 
Vind by proof: m (4 ABH) »m(Z H) 


Geometry . 


[a] In the opposite figure : 
Two concentric circles at M 
| AB 2 AC 
Prove that : XY = ZL 


[b] In the opposite figure : 
AB , AC are two tan gents to the circle M 
m(Z BAC)=70° + BC- BD 
Find : m (Z ABD) 


[a] In the opposite figure : 
AB is a diameter in the circle M 
, DC // AB » m (Z AMD) = 70° 
Find by proof : m (Z ACD) » m (Z ABC) 


[b] In the opposite figure : 
AB is a diameter in the circle M 
; AB // DC » m (DC) = 80° 
, m (AH) = 100° . 
Find by proof : m (7 DHB) »m (Z AOH) 


Gp In the opposite figure : 
ABCD is a parallelogram 


, H C BC such that AB = AH »m (Z BAH) = 40° 


(1) Find : m (4 AHB) » m (Z D) 


(2) Prove that : AHCD is a cyclic quadrilateral. 


(3) Prove that : AD is a tangent to the circle passing 


through the vertices of A ABH 


Assiut Governorate 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 


(1) The chord which passes through the centre of the circle is called 


(a) tangent. (b) diameter. (c) radius. 
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(d) side. 
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(2) The number of symmetry axes of a square............... 


(a) 2 (b) 3 (c) 4 | (05 


(3) The inscribed angle which is opposite to the minor arc in a circle is . 


(a) reflex. (b) right. (c) obtuse. (d) acute. 
(4) In the opposite figure : | A 
ABC is a triangle » AB = AC 
m (Z B) = 50? 
s then m (Z A) = ess e E 
(a) 100? (b) 90? (c) 80° (d) 70° 
(8) A tangent to a circle of diameter length 8 cm. is at a distance of -e cm. from its centre. 
(a) 4 (b) 3 (c) 8 
(8) In the opposite figure : 
m (Z B)- 140° 
s then m (Z D) = s 
(a) 40? (b) 60° (c) 30° 


[a] In the opposite figure : 
A circle M » MX L AB 
: MY L AC m (Z B) » 70? 
(1) Prove that : XY // BC 
(2) Find with proof : m (Z YXM) 


[b] In the opposite figure : A 
XY //CB; 
ADisa tangent to the circle at A 
Prove that : a 
AD is a tangent to the circle passing through the points A » X and Y 


E [a] In the opposite figure : 
CA » CB are two tangents to the circle M 
im(zC)-50? 
Find with proof : m (Z AMB) 


Geometry 


[b] In the opposite figure: 
' AB is a tangent to the circle M at A and MA = 8 cm. 
sm (Z ABM) = 30° 
Find : (4) The length of MB 


(2) m (CA) 
[a] In the opposite figure : 
—P B 
AB is a tangent to the circle at B » m (Z A) = 40° 483 
; AM intersects the circle M at C and D D er 


Find with proof : m (Z BDC) 


[b] In the opposite figure : 
AB is a diameter in the circle M 
;CÓ isa tangent to the circle at C and DO L AB 


Prove that : (2) ADEC is a cyclic quadrilateral. 
(2 OE = OC 


a [a] In the opposite figure : 
ECAB.ECAB 
, m (AB) = 120° » m(Z CBE) = 85? 
Find : m (Z BDC) 


[b] In the - opposite figure : 
XY , XŽ are two tangents to the circle 
from the point X » m (Z X) = 40* 
m(Z D) = 110? 
Prove that : m (ZB) =m (ZY) 


1 8q Souhag Governorate 


Answer the following questions: (Calculator is allowed) 


EB Choose the correct answer : 
(1) The two tangents which are drawn from the two endpoints of a diameter of a circle are ............... 
(a) parallel. (b) equal in length. (c) congruent. (d) intersecting. 
(2) The number of the axes of symmetry in the equilateral triangle = 17777 


(a) 1 (b) 2 (c)3 (d) an infinite number. 
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(3) M and N are two intersecting circles: their radii len gths are 5 cm. »2 cm. s then MN E e 


e .7 B ^ 0o]9m7 ^ — wl 
(4) The number of common tangents of two distant circles is ............... 
(a) 1 |. (52 (c) 3 (d) 4 
(8) The length of side opposite to the angle of measure 30? in the right-angled triangle 
equals «s the length of the hypotenuse. 
(a) 2 (b) 4 (o 4 | «ei 


(8) In the opposite figure : 
AM // CD MD: DB 
:m (Z AMB) = 90° , then m (AC) 


(a) 45° (b) 60° 
(c) 30° | (d) 90° 
E [a] Find the measure of the arc which represents i its circle » then calculate the length of 


this arc if the length of the radius is 7 cm. (x = 2) 


[b] In the opposite figure : 
Two concentric circle at M » AB and AC are two tangents 
to the smaller circle at D and E » m (Z A) = 70? 
(1) Find : m (Z DME) 
(2) Prove that : AB = AC 
KJ [a] In the opposite figure : 
m (Z CED) = 140° 
sm (Z A) = 80° 
Find : m (7 C) 


[b] In the opposite figure : 
AB and AC are two tangents to the circle at B and C 
> m (Z A) = 40° . 
Find with proof : m (4 D) 


£3 [a] In the opposite figure : 
AB is a diameter of the circle M , 
m (Z ACD) = 115? 
Find with proof : m (4 DAB) 


Geometry 
[b] In the opposite figure : 
AB is a diameter of the circle M 


» AC is a tangent touches it at A 
if AC = 9 cm. and BM = 6 cm. 
Find : The lengths of BC and AD 


(EB [a] State three cases of cyclic quadrilateral. 


[b] In the opposite figure : 
m (Z A) = 60° » BE bisects Z ABC 
, m (Z B) 2 70* , CD bisects Z ACB 
(4) Find : m (Z BMC) 
(2) Prove that : ADME is à cyclic quadrilateral. 


Qena Governorate 


Answer the following questions: ( Calculators are Permitted) 


E Choose the correct answer : 
(4) If the area of the circle M = 16.70 cm? » A is a point on its plane where MA = 8 cm. 


s then A is sss 
(a) outside the circle. (b) inside the circle. 
(c) on the circle. (d) on the centre of the circle. 
(2) A tangent to a circle of diameter length 6 cm. is at distance of ............... cm. from its centre. 
(a) 6 (b) 12 (c) 3 (d) 2 
(3) The centre of the circumcircle of the triangle is the intersection point of its ..............- 
(a) altitudes of triangle. (b) medians of a triangle. 
(c) perpendicular bisectors of the sides of a triangle. (d) bisectors of its angles. 
(4) The inscribed angle drawn in a semicircle Is ............--- angle. 
(a) acute. (b) obtuse. (c) right. (d) straight. 
(s) The two tangent-segments drawn from a point outside a circle are .............-- 
(a) equal in length. (b) not equal in length. 
(c) perpendicular. (d) parallel. 
(6) The figure is said to be cyclic quadrilateral if the measure of any exterior angle at any 
vertex equal to ............... of the interior angle at the opposite vertex. 
(a) the measure. (b) half the measure. 
(c) twice the measure. (d) third the measure. 
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[a] In the opposite figure : 
l AB is a dimeter in the circle M 
, CF isa tangent to the circle at C ; DE L AB 
Prove that : 
(D ADEC is a cyclic quadrilateral. - 
(2) FE - FC 


[b] The length of AB is 4 cm. » draw a circle of radius length 3 cm. and passes through 
the two points A » B how many circles can be drawn ? Find the radius length of the 
smallest circle that can be drawn to pass through the two points A » B 


[a] In the opposite figure : ^ 
AD is a diameter in the circle M 
, CA and CB are two tangents to the circle M C 
. at A and B respectively 
Prove that : m (^ DMB) = m (7 ACB) D~- 


[b] In the opposite figure : 
AB and AC are two equal chords in length in circle M 
and X is the midpoint of AB ; MX intersects the circle at D 
, MY L AC intersects it at Y and intersects the circle at E 
Prove that : XD = YE 


EP ial In the opposite figure : 
Two concentric circles M 
» AB is a chord in the larger circle intersecting the smaller 
circle at C and D ME L AB Prove that : AC = BD 


[b] In the opposite figure : 
M and N are two intersecting circles at A and B 
» AC intersects the circle M at C 
and intersects the circle N at D 5 


AE intersects the circle M at E 


and intersects the circle N to F 
Prove that : m (Z EBC) =m (4 FBD) 


to cut BC at D and cuts the circle at E 5 then draw CN LAB to cut AB at N l 
Porve that : (1) ANDC is a cyclic quadrilateral. (2)m(Z BND) = m (Z BED) 


Geometry | 
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Answer the following questions : 


Choose the correct answer : 
(1) The sum of measures of the accumulative angles at a point = 7 
(a) 80 (b) 120 (c) 360 (d) 630 
(2) In the opposite figure : 
[f m (Z AMB) = 52° 


(then m (DB) = «ee 2 
(a) 52 (b) 104 (c) 128 | (d) 308 
(3) The length of side opposite to the angle of measure 30° in the right-angled triangle 
equals suec the hypotenuse length. i 
1 1 33 
(a) d (b) 4 OR (2 


(4) In the opposite figure : 


: À (uuo D 
AB is a diameter in the circle M Sa 
| BE A 


sm (2 ABD) = 25° 
s then m (4 C) = eee 


(a) 50° (b) 100° (c) 115° (d) 125° 

(5) The sum of lengths-of any two sides of a triangle „100000 the length of the third side. 
(a) < (b) > (c)= (d) s 

(6) The number of circles pass by three non-collincar points = «o 


(a) infinite number. (b) 3 (c) 1 (d) 0 


B [a] In the opposite figure : 
AD isa tangent to the circle at D > 
H is the midpoint of BC 
m (Z A) = 50* 
Find with proof : m (2 DMH) 
[b] In the opposite figure : 
m (Z ABH) = 100? 
m (Z DAC) = 40° 
Prove that : m (CD) =m (AD) 
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(EB [a] mm the opposite figure : 
AB is a diameter in the circle M 
: AC // MD » m (Z CAB) = 50° 
Find : m (7 MDB) 


[b] In the opposite figure : 


AH and CH are two tangents to the two circles M and N A 
touch the circle M at Aand C | 
touch the circle N at B and D 
Prove that : AB = CD | € 


[a] In the opposite figure : 
ABCD is a parallelogram H ECD D A 
where BH = AD 
prove that : ABDH ts a cyclic quadrilateral. 

[b] In the opposite figure : 
D is the midpoint of AB 


s H is the midpoint of BC ; 


m (4 A)z55? , MD = MH 
Find : m (7 B) 


MC 1 AB and intersects the circle M at D S 

which is the midpoint of AB IN MEA 
im (Z MAB) = 20? mA 
Find : (3) m (AD) (2) m (Z DHB) NE. 


[b] In the opposite figure : 


AD is a tangent to the circle at A 


Find: m(Z BAD) 


Geometry 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer from the given ones : 
(1) In the opposite figure : 
m (Z A) = 48? » then 
the measure of major arc BD dte 


(a) 260° (b) 265° (c) 264° (d) 262° c 


(2) In the opposite figure : 

ABC is an equilateral triangle inscribed in circle M 

s then m (4 BMC) = eeen 

(a) 50° (b) 120° (c) 60° (d) 100° 
(3) In the opposite figure : 

D is the midpoint of AB 5 H is the midpoint of AC 


»>m(Z A) =55° 
> then m (4 DMH) = cevesene 
(a) 120° (b) 130° (c) [35^ (d) 125? 


(a) Number of axes of symmetry of the circle = 0 
(a) zero (b) one (c) infinite number. (d) 4 


(5) The length of side opposite to the angle of measure 30? in the right-angled triangie 


equals ............... the length of the hypotenuse. 
3 à 
(a) E (b) 5 QUE ($2 


(6) In the opposite figure : 
ACisa tangent to circle M at € 
if MC = 5 cm. AB = 8 cm. 

y then AC = asses cm. 


a [a] M and N are two circles of radii length 9 cm. and 4 cm. respectively. 
Show the position of each of them with respect to the other if : 
(1) MN - 5 cm. (2) MN = 10 cm. 
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[b] In the jpk TANE 
ABCD is a quadrilateral inscribed in circle M 
» BF // DC »m (Z EBF)=65° + m(Z BAD) = 120° 
Find : m (Z ADC) 


E [a] In the pons figure : 


A 
ABC is a triangle inscribed in circle M » / N 
m (Z B)2 m (4 C) »X is the midpoint of AB » MY L AC E RM NC 
Prove that: MX = MY NA 


[b] In the opposite figure : 


C 
AB is a diameter in circle M » AB N CD = {H} , .D 80 
m (4 AHC) = 30°, m (AC) = 80° z = A 
Find : m (CD) 
[4] [a] In the opposite figure : 
AB and AC are two tangent-segments to the circle M | S 
at B and C > AB // CD > m (Z BMD) = 130° É 
(1) Find : m (4 ABC) 130 : 
(2) Prove that : CB bisects Z ACD B 


[b] In the opposite figure : 
In the circle M s 
if m (4 BCD) = 130? 
Find : m (4 BMD) 


&g [a] In the opposite figure : 


Two concentric circles at M 

AB and AC are two tangent-segments to smaller circle at D and H 
m(Z BAC) = 70° 

Prove that : (1) AB = AC (2) Find : m (Z DMH) 


Geometry 


[b] In the opposite figure : 
ABC is a triangle inscribed in a circle > 
AD isa tangent to a circle at A 
X € AB, Y € AC > XY // BC 
Prove that : 


ADisa tangent to the circle which passes through the points A > X » Y 
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Answer the following questions : 
Choose the correct answer from the given ones : 


(1) In the opposite figure : / 
AB is a diameter in the circle M BA A 


© 


m (Z ABC) = 50° , then m (BC) EE P 


(a) 40 (b) 50 (c) 80 (d) 100 

(2) The rhombus in which the lengths of diagonals are 6 cm. and 8 cm. its area = eseve. cm? 
(a) 12 (14 — (c) 24 (d) 48 

(3) If M is a circle of radius length r cm. » then the length of the simicircle = eee cm. 
(a) 2 tr (b) i Tr (c) 4 Tr (Tr 


(4) The longest chord in the circle is called ............... 
(a) diameter. (b) tangent. (c) secant. (d) radius. 


(5) The image of the point (2 » 3) by rotation R (O » 180°) is the point ............... 


(a) (2 »3) (b) (- 2 +3) (c) (2 »~ 3) (d) (- 2 »-3) 
(6) The sum of measures of the two opposite angles in the cyclic quadrilateral equal ............... 3 
(a) 180 (b) 120 (c) 100 (d) 30 


E (al In the opposite figure : 
AB is a diameter in the circle M 
» the length of (AX) = the length of (&Y) = the length of (BY) A B 
find with proof : m (Z. C) 
X Y 
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[b] In the opposite figure : 


AB and AC are two chords in the circle M 
; D is the midpoint of AB and E is the midpoint of AC ; 
m (4 BAC) = 55? 

Find with proof : m (Z DME) 


M is a circle and m (Z AMC) = 120? 
Find with proof : m (Z ABC) 


[b] Two circles M and N with radii lengths of 7 cm. and 4 cm. respectively 
Show the position of each of them respect to the other in the following cases : 
(DMN = 8 cm. (2) MN =3 cm. (3) MN = I2 cm. 


[a] In the opposite figure : 
^ ABC > BE L AC > CF L AB 
AM BC - ID! 
Prove that : MDCE is a cyclic quadrilateral. 
[b] In the opposite figure : 
M is a circle » AB and AC are two chords » 


MX L AB.MY LAC , AB 26cm. ; MX = MY 


Find with proof : The length of AY 


[5] [a] In the opposite figure : 
M is an inscribed circle in the triangle ABC 
and touches its sides at D » E and F 
:AD z3cm. CE = 2 cm. s BD = 4 cm. 
Find with proof : The perimeter of A ABC 

|b] In the opposite figure : 

AB and AC are two tangents of the circle M 
sm(Z D)=65° 
Find with proof : m (Z A) 


Geometry 
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Answer the following questions : 


Choose the correct answer from the given ones : 
(1) Number of the circles that pass through three non-collinear points equals ............... 
(a) zero (b) one (c) three (d) an infinite number 


(2) In the opposite figure : 


AB is a diameter in the circle M Ca 
»m (Z ABC) = 40° > then m (BC) = eee d£ Xx 
(a) 40° (b)50° 
(c) 90° (d) 100° wE 
(3) If the two circles M and N are touching externally » their radii lengths are 9 cm. » r cm. 
sand MN = I4 cm. s then r = e cm. 
(a) 5 (b) 7 (10 | (d) 23 
(4) In the opposite figure : | 
If m (Z BAD) = 60? » then m (4 BCE) = evee nee 
(a) 30* | (b) 60° 
(c) 80° (d) 120° 
(5) In the opposite figure : 


If BD isa tangent to the circle M J 
+m (Z BAM) = 25° 
s then m (4 ABD) = eee 
(a) 25° (b) 50° (c) 65° (120 B 

(8) Circumference of a circle is 6 1 cm. » Lis a straight line at a distance of 3 cm. from its 
centres then Ts eue 
(a) a tangent to the circle. (b) a secant to the circle. 


(c) outside the circle. (d) the diameter to the circle. 


B [a] In the opposite figure : 
Two concentric circles M : 
AB 5 AC are two tangents to the smaller circle » m (Z A) = 60° 
(1) Find : m (Z DME) (2) Prove that : AB = AC 
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[b] In the opposite figure : 
AB ; CD are two parallel chords 
s m (Z BED) = 20° 
Find : m (AC) 


[a] In the opposite figure : A 
ABCD is a quadriteral inscribed in a circle M 
where M € AB 


əm (4 BCD) = 130° 
Find : m (Z A) » m(Z ABD) 


[b] In the opposite figure : 
In the circle M : 
m (Z BMC) = 100° 
m (Z ABD) = 120° 
Find with proof : m (Z DCB) 


[a] In the opposite figure : 
Two concentric circle M 
» AB is a chord in the large circle intersecting 
the small circle at C and D 
Prove that : AC - BD 


[b] In the opposite figure : 
XA and XB are two tangents to a circle at A and B 
m(Z AXB) z 70° m(Z DCB) = 125° 
Prove that : AB bisects Z DAX 


ABisa tangent to a circle M at B 
AB z8cm. » AM = iO cm. 
Find : The area of A ABM 


[b] ABC is a triangle inscribed in a circle » BD is a tangent to the circle at B 
X C AB , Y € BC where XY // BD 


Prove that :AXYC is a cyclic quadrilateral. 


(A tst Y/ fia) sbat yetbsell | 1 45 | 
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Answer the following questions: | (Calculator is allowed) 


Choose the correct answer : 
(1) The perimeter of the square whose area is 81 em? is «eem 
(a) 24 cm. (b) 8 em. (c) 9 cm. (d) 36 cm. 


(2) The two opposite angles in the cyclic quadrilateral are 


(a) equal. | (b) complementary. (c) supplementary. (d) alternate. 

(8) ABC is a triangle where (AB)” = (AC)’ + (BC) » m (4 B) =40° ; then m (4 A) = 00nn 
(a) 40? (b) 50° (c) 90° (d) 130? 

(4) The measure of tbe arc which represents i the measure of the circle equals ............... 
(a) 60? (b) 90* (c) 120? (d) 240? 

(5) The area of the triangle whose base length is 10 cm. and its height is 6 cm. 
equals «uc cm? 
(a) 6 (b) 10 (c) 30 (d) 60 


(8) If the two circles M >N are touching internally » the radius length of one of them is 3 cm. 
sand MN = 8 em. » then the radius length of the other circle equals ............... 


(a) 5 em. (b) 6 cm. (c) 11 cm. (d) 12 cm. 


B [a] In the opposite figure : - 
M is a circle whose radius length is 5 cm. 
, XY = 12cm 5 MY N the circle M = [7] 
and ZY = 8 cm. 


Prove that : X Y js a tangent to the circle M at X Ar c eem i 


[b] In the opposite figure : 
A ABC is inscribed in the circle M 
sin which m (Z B) z m (Z C) 
> X is the midpoint of AB MY LAC 
Prove that : MX = MY 


inscribed angle subtended by the same arc. 
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[b] ABCD is a quadrilateral drawn in a circle 5 FCAB 
, draw FE // CB to cut CD at E; DF N CB = Ix) 


Prove that : (4) AFED is a cyclic quadrilateral. (2) m (Z BXF) =m (Z EAD) 
[4] [a] In the opposite figure : C 
AB is a diameter in the circle M 36-2 
es es = A 
»ABMCD={E} 


»m(Z AEC) = 30° ,m (AC) = 80° 
Find : m (CD) 


[b] In the opposite figure : 
XA and XB are two tangents to the circle at A and B 
m (Z AXB) = 70? » m (4 DCB) = 125° 


Prove that : AB bisects.Z. DAX 


G [a] Mention three cases of the cyclic quadrilateral. 
[b] In the opposite figure : 
ABCD is a quadrilateral inscribed in the circle M 
where M C AB , CB = CD 
m (Z BCD) = 140° 


Find : (4) m (Z A) (2) m (Z. D) & 7o B 


